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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolyte fuel cell in which dew drops adhering to the 
wall faces of flow pipeline of a separator to pass a fuel 
gas and an oxidizing agent gas can be removed. 
SOLUTION: Different from a conventional separator 
employed for a conventional solid polymer electrolyte 
fuel cell, a separator 1 is so formed as to have through 
holes 825A, 826A directly communicated with grooves 
821 A which are a partial flow pipeline to pass an 
oxidizing agent gas through. A plurality of the grooves 
821 A which the separator 1 has are connected in series 
one another through a groove 1 1 A having the same 
cross-section shape as those of the grooves 821 A to 
make an oxidizing agent gas 98 flow in the grooves. 
Moreover, though through holes 825B, 826B which the 
separator 1 has are communicated with grooves (not 
shown in the figure) to make a heat medium flow through 
in the same manner as a conventional fuel cell, these 
grooves for the flow of the heat medium are mutually 

connected in series from a viewpoint of the flow of the heat medium through the through hole 
825B and the through hole 826B in a different manner in a conventional separator. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to that structure improved so that clearance of the 
waterdrop which adhered the flowing path which carries out conduction of the fuel gas and 
oxidant gas which a separator has to the wall surface of a flowing path might be enabled with 
respect to a solid-state polyelectrolyte mold fuel cell. 
[0002] 

[Description of the Prior Art] A fuel cell is a kind of power plant which generates direct current 
power using hydrogen and oxygen, and as compared with other energy engines, its conversion 
efficiency to electrical energy is high, and since there are few discharges of atmospheric 
pollutants, such as carbon dioxide gas and nitrogen oxides, moreover, it is expected as the so- 
called source of clean energy, as already known well. As this fuel cell, various kinds of fuel cells, 
such as a solid-state polyelectrolyte mold, a phosphoric acid mold, a melting carbonate mold, and 
a solid acid ghost mold, are known according to the class of electrolyte used. 
[0003] Among fuel cells, such as this, a solid-state polyelectrolyte mold fuel cell is a fuel cell 
using low electrical resistivity being shown and functioning as a proton conductivity electrolyte, 
when the water of the macromolecule resin film which has a proton (hydrogen ion) exchange 
group in a molecule is carried out to saturation. Although the fluorine system ion-exchange-resin 
film which makes representation the par fluorosulfonic acid resin film (for example, the U.S. Du 
Pont make, trade name Nafion film) is prominent at present as macromolecule resin film (it is 
sometimes only henceforth called [ the solid-state polyelectrolyte film or ] PE film for short) 
which has a proton exchange group in a molecule, the hydrocarbon system ion-exchange-resin 
film, the compound resin film, etc. are used. Solid-state polyelectrolyte film (PE film), such as 
this, is film on which ordinary temperature shows the electrical resistivity below 20 [omega-cm], 
and all function as a proton conductivity electrolyte by carrying out water to saturation. 
[0004] The solid-state polyelectrolyte mold fuel cell for which the applicant same as this kind of 
equipment applied is well-known by JP,6-96777,A. Below, this JP,6-96777,A explains the solid- 
state polyelectrolyte mold fuel cell of the conventional example based on the content of the 
well-known solid-state polyelectrolyte mold fuel cell. First, the unit fuel cell with which the solid- 
state polyelectrolyte mold fuel cell of the conventional example is equipped is explained using 
drawing 8 and drawing 9 . Drawing 8 is the sectional view which showed typically where the 
important section of the unit fuel cell with which the solid-state polyelectrolyte mold fuel cell of 
the conventional example is equipped is developed, and was seen from the upper part side here, 
and drawing 9 is drawing seen from P arrow in drawing 8 of the separator shown in drawing 8 . 
[0005] In drawing 8 and drawing 9 ? 8 is the unit fuel cell (it may be henceforth called a cell for 
short) which consisted of separators 81 and 82 which were made to counter the fuel cell eel 7 
and each of both the principal plane, and have been arranged. The fuel cell eel 7 consists of 
sheet-like solid-state polyelectrolyte film 7C, sheet-like fuel electrode layer (it is also anode 
pole.) 7A, and sheet-like oxidizer electrode layer (it is also cathode pole.) 7B. This fuel cell eel 7 
is fuel gas 97 which carries out a postscript to fuel electrode layer 7A, and respectively in 
response to the fact that the supply of oxidant gas 98 which carries out a postscript to oxidizer 
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electrode layer 7B, it generates direct current power according to the electrochemical reaction 
which carries out a postscript. The aforementioned PE film is used for solid-state polyelectrolyte 
film 7C. This PE film 7C will have the thickness dimension of 0.1 [mm] extent, and the dimension 
of the larger direction of a field than the dimension of the direction of a field of electrode layers 
7A and 7B, and the exposed surface of PE film 7C will exist [ therefore ] in the periphery of 
electrode layers 7A and 7B between the edges of PE film 7C. The lateral surface of fuel 
electrode layer 7A is one side-face 7a of the fuel cell eel 7, and the lateral surface of oxidizer 
electrode layer 7B is side-face 7b of another side of the fuel cell eel 7. 

[0006] As for both fuel electrode layer 7A and oxidizer electrode layer 7B, it is general for it to 
be had and constituted and to stick the catalyst bed and electrode substrate containing a 
catalyst active material to both the principal planes of PE film 7C with a hotpress by the 
aforementioned catalyst bed side. An electrode substrate performs supply and blowdown of 
reactant gas (there is what fuel gas and oxidant gas are named generically and said in this way 
henceforth.) while supporting a catalyst bed, and moreover, it is the sheet (as the material of 
construction, carbon paper is used, for example.) of the porosity which also has a function as a 
charge collector. 

[0007] If reactant gas is supplied to fuel electrode layer 7A and oxidizer electrode layer 7B, 
direct current power will be generated by the three-phase zone of a gaseous phase (fuel gas or 
oxidant gas), the liquid phase (solid-state polyelectrolyte), and solid phase (catalyst which a fuel 
electrode layer and an oxidizer electrode layer have) being formed in the interface of the 
catalyst bed with which each electrode layer 7A and 7B was equipped, and PE film 7C, and 
making it produce electrochemical reaction. In addition, in many cases, the catalyst bed is 
formed from the platinum catalyst of the shape of a minute particle, and the fluororesin which 
has water repellence, and while maintaining the efficient diffusion to the three-phase zone of 
reactant gas, it consists of that much pores are moreover formed in a layer so that the three- 
phase zone of a sufficiently large area may be formed. 

[0008] In this three-phase zone, degree electrochemical reaction which carries out an account 

arises. First, the electrochemical reaction by "1 Formula" occurs in the fuel electrode layer 7A 

side. 

[0009] 

[Formula 1] 

H 2 -2H + + 2 e- ( 1 ) 

[0010] Moreover, the electrochemical reaction by "2 Formula" occurs in the oxidizer electrode 
layer 7B side. 
[0011] 
[Formula 2] 

(1/2) O* + 2H + + 2e - 0 (2) 

[0012] Namely, H+ generated by fuel electrode layer 7A as a result of such electrochemical 
reaction Ion (proton) moves toward oxidizer electrode layer 7B in the inside of PE film 7C, and 
an electron (e-) moves it to oxidizer electrode layer 7B through the load equipment which a 
solid-state polyelectrolyte mold fuel cell does not illustrate. The oxygen contained in oxidant gas 
98 by oxidizer electrode layer 7B on the other hand, and H+ which has moved from fuel 
electrode layer 7A in the inside of PE film 7C Ion and the electron which has moved through load 
equipment react, and H2 O (steam) is generated. In this way, a solid-state polyelectrolyte mold 
fuel cell obtains hydrogen and oxygen, and generates direct current power, then is generating H2 
O (steam) as a by-product. 

[0013] In many cases, the thickness dimension of the fuel cell eel 7 equipped with the 
aforementioned function is less than [ 1[mm] order extent or it ], and PE film 7C will serve also 
as the duty of the film for seals for preventing mixing with fuel gas 97 and oxidant gas 98 in the 
fuel cell eel 7. Moreover, a separator 81 and a separator 82 bear the duty which removes the 
heat generated in the fuel cell eel 7 in relation to the blowdown from the fuel cell eel 7 of supply 
of the reactant gas to the fuel cell eel 7, and the reactant gas used as a surplus, the ejection 
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from the fuel cell eel 7 of the direct current power generated in the fuel cell eel 7, and 
generating of direct current power from the fuel cell eel 7. Neither of separators 81 and 82 
penetrate gas, and are equipped with good thermal conductivity and good electrical conductivity, 
and, moreover, are manufactured in the shape of [ of isomorphism ] a rectangular parallelepiped 
using the ingredient (for example, the ingredient of a carbon system and the metallic material are 
used.) which does not make generation water soil. Then, separators 81 and 82 have the 
electrode layers 7A and 7B and the side faces 8ic and 82c which counter each other which only 
the dimension corresponding to the thickness dimension of electrode layers 7A and 7B prepared 
the level difference, and was formed from each of the fuel cell eel 7, the side faces 81a and 82a 
which counter each other, side faces 81a and 82a and the side faces 81b and 82b of an opposite 
hand, and side faces 81a and 82a. Moreover, if a separator 82 is explained, it intersects 
perpendicularly to side-face 82a and side-face 82b, and has the end faces 82d and 82e of the 
couple which is moreover mutually parallel. The separator 81 also has end faces 82d and 82e and 
the same end face. By being close to side-face 7b of the fuel cell eel 7 in the side-face 82c, and 
making the side-face 82a close to the exposed surface of PE film 7C, respectively, a separator 
81 is close to side-face 7a of the fuel cell eel 7 in the side-face 81c, and it makes the side-face 
81a close to the exposed surface of PE film 7C, respectively, and as the fuel cell eel 7 of a 
separator 82 is pinched, respectively, it is arranged. 

[0014] Separators 81 and 82 are equipped with two or more concave slots which are the partial 
flowing paths which carry out conduction of each gas by the relation which moreover intersects 
perpendicularly with the fuel cell eel 7 at the aforementioned end faces 82d and 82e (in the case 
of a separator 82) along the side faces 81c and 82c which are also Men of the side which 
counters with the fuel cell eel 7 as a flowing path for performing supply of reactant gas, and 
blowdown. That is, while a separator 81 carries out conduction of the fuel gas 97 along with the 
side-face 81c side which touches side-face 7a of the fuel cell eel 7, concave slot 81 1A prepared 
by preparing spacing for discharging the fuel gas 97 used as the surplus containing non- 
consumed hydrogen and convex septum 81 2A which intervenes among these slot 811 A are 
formed by turns mutually. While a separator 82 carries out conduction of the oxidant gas 98 
along with the side-face 82c side which touches side-face 7b of the fuel cell eel 7, concave slot 
821 A prepared by preparing spacing for discharging the oxidant gas 98 used as the surplus 
containing non-consumed oxygen and convex septum 822A which intervenes among these slot 
821 A are formed by turns mutually. In addition, the crowning of the convex septa 81 2A and 822A 
is formed, respectively so that it may become the same field as each side face 81c and 82c of 
separators 81 and 82. In addition, the side faces 81a and 82a and side faces 81c and 82c of 
separators 81 and 82 are connected at the edges 81f and 82f with the dimension corresponding 
to the dimension of the periphery of electrode layers 7A and 7B. 

[0015] Moreover, if a separator 82 is represented and it explains, slot 821 A, such as this, is 
arranged in parallel mutually, and the both ends of each slot 821 A currently formed in the 
separator 82 are opened for free passage by Manifolds 823A and 823A. Each manifold 823A is 
formed in the groove which carried out the concave, and has an area larger than the conduction 
area which slot 821 A has about the conduction area of fuel gas 97. One pair of through holes 
825A and 826A which carry out opening to side-face 82b are formed in the edge of these 
manifolds 823A and 823A. Through hole 825A is the input of the oxidant gas 98 in a separator 
82, and through hole 826A is the tap hole of the oxidant gas 98 in a separator 82. Side-face 82a 
and side-face 82b are connected, and as shown in drawing 9 , through holes 81 7A and 81 8A are 
formed in the part which serves as physical relationship of tucking up its sleeves with a cord 
mutually to through holes 825A and 826A. These through holes 81 7A and 81 8A are through holes 
for carrying out conduction of the fuel gas 97 in a separator 82. 

[0016] Thus, the oxidant gas 98 which carries out conduction of the inside of the constituted 
separator 82 will flow into a separator 82 from through hole 825A, will distribute and carry out 
conduction to two or more slot 821 A through one manifold 823A, will join in manifold 823A of 
another side, and will flow out of through hole 826A. In the meantime, by the manifolds 823A and 
823A with the aforementioned configuration being formed, respectively, oxidant gas 98 will be 
uniformly distributed to each slot 821 A, and conduction will be carried out to an inflow [ of the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2006/04/1 1 



JP.09-050819.A [DETAILED DESCRIPTION] 



4/20 s<—is 



oxidant gas 98 of each slot 821 A ], and runoff side. 

[0017] Although that graphic display was omitted, the through hole used as the through holes 
825A and 826A and through holes 81 7A and 81 8A in a separator 82, and the input of the fuel gas 
97 opened for free passage at same slot 81 1 A and a tap hole and the through hole for making 
the part which serves as physical relationship of tucking up its sleeves with a cord to this 
through hole carry out conduction of the oxidant gas 98 are formed also at the separator 81. 
Then, the configuration and dimension of the above mentioned slots 81 1A and 821 A formed in 
separators 81 and 82 The water holding power head pk (it is shown in JP.6-96777.A and refer to 
the after-mentioned "formula 7".) which each of Slots 81 1 A and 821 A has [ the value of 
pressure drawdown value deltaps generated in case Slots 811 A and 821 A are made to carry out 
conduction of the reactant gas ] It is set up so that it may become larger than a value. 
[0018] Moreover, separators 81 and 82 are equipped with the slot which carries out conduction 
of the heat carrier 99 as a heat exchange object for removing the heat generated in the fuel cell 
eel 7 from the fuel cell eel 7. That is, concave slot 821 B which carries out conduction of the 
heat carrier 99 to the sidei-face 82b side is formed in a separator 82, and concave slot 81 1B 
which also makes a separator 81 carry out conduction of the heat carrier 99 to the side-face 
81b side is formed in it. The through holes 825B and 826B currently formed in the separator 82 
are through holes to which conduction of the heat carrier 99 is carried out, and are opened for 
free passage by slot 821 B. 

[0019] Furthermore, 73 is a gas-seal object made from elastic material (for example, it is an O 
ring.) which undertakes the duty which prevents that the reactant gas which carries out 
conduction of the inside of the above mentioned gas conduction way leaks and comes outside a 
gas conduction way. It is contained and equipped with the gas-seal object 73 in the slot 819,829 
of the concave configuration formed in the periphery section of each separator 81 and 82. 
Moreover, Slots 81 1B and 821 B are surrounded to side-face 81b of a separator 81, and side- 
face 82b of a separator 82, and the slots 81 8B and 828B of a concave configuration are formed 
in them, respectively. The slot of concave configurations, such as this, is for containing the seal 
object made from elastic material for preventing that a heat carrier 99 leaks and comes out (for 
example, it being an O ring.). 

[0020] By the way, the electrical potential differences which one fuel cell eel 7 generates are 
below 1[V] extent and a low value so that it may be well-known. For this reason, as for the cell 8 
with the aforementioned configuration, it is general that constitute that plurality (they are 
hundreds of pieces from dozens of pieces in many cases.) as a layered product of the cell which 
carried out the laminating so that the series connection of the generated voltage of the fuel cell 
eel 7 may be carried out mutually, and raise an electrical potential difference, and practical use 
is presented. Next, the conventional example of the solid-state polyelectrolyte mold fuel cell 
which is the layered product of this cell is explained. 

[0021] Drawing 1 0 is the block diagram of an important section having shown typically the solid- 
state polyelectrolyte mold fuel cell of a conventional example, (a) is the side elevation and 
drawing 1 1 is [ (b) is the plan and ] the detail sectional view of the Q section in drawin g 10 . In 
drawing 10 and drawing 1 1 , the same sign is given to the same part as the cell shown in draw ing 
8 and drawing 9 , and the explanation is omitted. In addition, into drawing 10 R> 0 and drawing 
1J_ , only the typical sign was described about the sign attached by drawing 8 . In drawing 10 and 
drawing 1 1 , 9 is a solid-state polyelectrolyte mold fuel cell (it may be henceforth called a stack 
for short) which was constituted by carrying out the laminating of the cell 8 of plurality (the case 
where the number of a cell 8 was eight pieces was illustrated in draw ing 10 .) and which makes 
the layered product of a cell 8 a subject. 

[0022] The collecting electrode plates 91 and 91 of the product made from electric conduction 
material, such as copper material, for a stack 9 to take out the direct current power generated 
with the cell 8 to the both ends of the layered product of a cell 8 from a stack 9, The laminating 
of the electric insulation plates 92 and 92 made from the electric insulation material for 
insulating a cell 8 and a collecting electrode plate 91 from the structure electrically and the 
metal pressure plates 93 and 94, such as iron material arranged in both the lateral-surface side 
of both the electric insulation plate 92, is carried out one by one, and it is constituted. Then, he 
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is trying to give moderate welding pressure to pressure plates 93 and 94 with two or more 
clamping bolts 95 from each lateral-surface side. 

[0023] In drawing 1 1 , 825A is a through hole used as the input of the oxidant gas 98 which is 
open for free passage to slot 821 A, and slot 827A is the slot of the concave configuration for 
containing the gas-seal object 982 made from elastic material (for example, it being an O ring.) 
which undertakes the duty which prevents that surround opening to side-face 82b of through 
hole 825A, and oxidant gas 98 leaks and comes from this part outside a gas conduction way. 
Through holes 911 and 921 and the through hole 931 with a female pipe thread are formed in the 
part which agrees with through hole 825A, respectively as shown in the collecting electrode plate 

91, the electric insulation plate 92, and the pressure plate 93 in drawing 1 1 . Moreover, although 
the graphic display was omitted to the collecting electrode plate 91, the electric insulation plate 

92, and the pressure plate 93, the through hole 91 1,921, the same through hole, and the through 
hole 931 with a female pipe thread and the same through hole 932 are formed in the part which 
agrees with the through hole (it is the same through hole as through hole 825A.) which is open 
for free passage to slot 81 1 A, respectively. Furthermore, the through hole 931,932 and the same 
through hole 941,942 are formed also in the pressure plate 94, respectively, and the through hole 
921,91 1 and the same through hole are formed in the part which agrees with a through hole 
941,942 also in the electric insulation plate 92 contiguous to a pressure plate 94, and a collecting 
electrode plate 91, respectively. 

[0024] Slot 821 A which all the cells 8 have in each by this etc. in case the laminating of two or 
more cells 8 is carried out will be mutually opened for free passage about the gas conduction 
way for oxidant gas 98. This is the same also about slot 81 1 A for fuel gas 97. Then, fuel gas 97 is 
supplied to the through hole 941 of the side face used as the lateral surface of the stack 9 of a 
pressure plate 94, and the oxidant gas 98 for a surplus is discharged from a through hole 942. 
Moreover, oxidant gas 98 is supplied to the through hole 931 of the side face used as the lateral 
surface of the stack 9 of a pressure plate 93, and the fuel gas 97 for a surplus is discharged 
from a through hole 932. Then, each through hole is surrounded to opening of the through hole 
91 1 of one side face of a collecting electrode plate 91 , and opening by the side of one side face 
of the through hole 921 which the electric insulation plate 92 has, and the slot 912,922 of a 
concave configuration is formed in them. The slots 827A and 912,922, such as this, are equipped 
with the gas-seal object 982 (see dr awin g 1 1 ). 

[0025] Moreover, in a stack 9, in case the laminating of two or more cells 8 is carried out, as the 
slots 81 1B and 821 B which all the cells 8 have in each become parallel mutually about the 
conduction of a heat carrier 99, it is mutually open for free passage, and the inflow section (it is 
through hole 825B etc.) comrade and runoff section (it is through hole 826B etc.) comrade of the 
heat carrier 99 are connected. Therefore, the inflow section of the heat carrier 99 of the slots 
81 1B and 821 B which all the cells 8 have in each makes it continue about the flowing path of a 
heat carrier 99, and is connected. Moreover, similarly, the runoff section of the heat carrier 99 of 
all the slots 81 1B and 821 B makes it continue about the flowing path of a heat carrier 99, and is 
connected. The through hole which is open for free passage in the inflow section of the 
aforementioned heat carrier 99 and which is not specified is formed in the electric insulation 
plate 92 and collecting electrode plate 91 contiguous to a pressure plate 94 and a pressure plate 
94. Moreover, the through hole which is open for free passage in the runoff section of the 
aforementioned heat carrier 99 and which is not specified is formed in the electric insulation 
plate 92 and collecting electrode plate 91 contiguous to a pressure plate 93 and a pressure plate 

93, The through hole formed in pressure plates 93 and 94 among through holes, such as this, is 
equipped with the piping connection object 991 for thermal 99, respectively. 

[0026] A clamping bolt 95 is a hexagon-headed bolt with which it is equipped ranging over 
pressure plates 93 and 94, and each clamping bolt 95 pressurizes a cell 8 in the direction of a 
laminating in cooperation with this, etc. the hexagon nut inserted in, the belleville spring for giving 
the stable welding pressure, a gas pressure-type application-of-pressure object, etc. The 
welding pressure to which this clamping bolt 95 pressurizes a cell 8 is per surface area of the 
appearance of the fuel cell eel 7, and it is general that it is 5 [kg/cm2] inside-and-outside 
extent. 
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[0027] It is the film which functions as a good proton conductivity electrolyte by carrying out 
water to saturation as PE film 7C currently used for the fuel cell eel 7 in the stack 9 constituted 
as mentioned above mentioned above, and when it dries and moisture content falls, the 
generation-of-electrical-energy engine performance of a stack 9 falls because the electric 
resistance value increases. In order to prevent generating of such a thing, the reactant gas 
supplied to the fuel cell eel 7 is humidified by the moderate humidity value, is heated by the 
temperature moreover made to correspond to the operating temperature of the stack 9 which 
carries out a postscript, and is supplied to the stack 9. 

[0028] By the way, as for the temperature of the PE film 7C section, therefore the temperature 
of a cell 8, it is general to be used at the temperature of 50-100 [**] extent for evaporating 
smoothly the moisture generated in the fuel cell eel 7 at the time of generating operation etc. 
Moreover, the electrochemical reaction described by the aforementioned "1 Ceremony" held in 
the fuel cell eel 7 and "two formulas" is exothermic reaction. Therefore, in case it generates 
electricity according to the electrochemical reaction by "1 Formula" and "two formulas" in the 
fuel cell eel 7, it is not avoided that the heat of an equivalent value occurs mostly with the 
direct-current-power value generated, either. In order to maintain the temperature of a cell 8 to 
50-100 [**] extent, there is the need of removing the heat by this loss from the fuel cell eel 7. 
[0029] In order [ at the time of start up ] to still heat the low-temperature stack 9 to the 
temperature of 50-100 [**] extent and to maintain temperature to the temperature of 50-100 
"[**] extent at the time of operation, the main duty of the heat carrier 99 which is a city water 
removes the generated heating value by exothermic reaction from the stack 9 under generating 
operation. With a cell 8, the fuel cell eel 7 is maintained and operated by the optimal 
temperature, for example because the heat carrier 99 adjusted to the temperature of 50-100 
[**] extent carries out conduction of the inside of slot 81 1B formed in separators 81 and 82, and 
821 B. In the case of this case, this heat carrier 99 flows into a stack 9 from the piping 
connection object 991 with which the pressure plate 94 was equipped, and is flowing out of the 
piping connection object 991 with which the pressure plate 93 was equipped to the exterior of a 
stack 9. 

[0030] In addition, what formed as a separator slot 821 A to which the side face of another side 
is made to carry out conduction of the oxidant gas 98 for slot 81 1 A to which one side face is 
made to carry out conduction of the fuel gas 97 again, respectively is known. The stack which 
instead inserted the cooling object of dedication as a heat exchange object into the layered 
product of a cell is also known using the separator with which it does not have as a cell the slot 
which carries out conduction of the heat carrier 99 as a heat exchange object further again. In 
this case, it is general to supply a heat carrier 99 to a cooling object through proper piping. 
[0031] The cell which has the configuration shown in drawing 12 as a unit fuel cell (cell) with 
which the solid-state polyelectrolyte mold fuel cell of the conventional example is equipped is 
also known. Here, draw ing 12 is the sectional view which showed typically where the important 
section of the unit fuel cell of a different case with which the solid-state polyelectrolyte mold 
fuel cell of the conventional example is equipped is developed, and was seen from the upper part 
side. In d rawing 12 , the same sign is given to the same part as the unit fuel cell by the 
conventional example shown in drawing 8 R> 8 and drawing 9 , and the explanation is omitted. 
[0032] In drawing 12 , 8A is the cell which changes to separators 81 and 82 and used separators 
83 and 84 to the cell 8 by the conventional example shown in drawing 8 and drawing 9 . The 
separator 84 consists of body section of separator 84A, and reactant gas conduction section 
84B to the separator 82 which a cell 8 has. Reactant gas conduction section 84B can penetrate 
gas, and is equipped with good thermal conductivity and good electrical conductivity, and, 
moreover, is manufactured using the ingredient (for example, the ingredient of a porous carbon 
system and the metallic material are used.) which does not make generation water soil. Then, 
two or more same slot 821 A as what a separator 82 has, septum 822A, and Manifolds 823A and 
823A are formed in reactant gas conduction section 84B, and a separator 84 will be equipped 
with all the functions that a separator 82 has by including reactant gas conduction section 84B 
in body section of separator 84A. A separator 83 will also consist of reactant gas conduction 
section 83B which has the same structure as body section of separator 83A, and reactant gas 
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conduction section 84B to the separator 81 which a cell 8 has, and will be equipped with all the 
functions that a separator 81 has by including reactant gas conduction section 83B in body 
section of separator 83A. 

[0033] In separators 83 and 84, reactant gas carrying out conduction of the inside of slot 81 1A 
and 821 A, it penetrates the reactant gas conduction sections 83B and 84B with the permeability 
of gas, and is supplied to fuel electrode layer 7A and oxidizer electrode layer 7B. unlike the case 
of the separators 81 and 82 which contact only in the crowning of Septa 81 2A and 822A, the 
side faces 81c and 82c in which separators 83 and 84 are Men who contacts the lateral surface 
of electrode layers 7A and 7B for each other contact all the side faces of electrode layers 7A 
and 7B for each other in that case — things serve as an advantage, it can decrease rather than 
the case where the 7 ** separators 81 and 82 are used for local stress generating by this the 
stress value generated in electrode layers 7A and 7B. It is used like the case of a cell 8, also 
including this cell 8A in a stack 9. 

[0034] In the stack 9 with the above-mentioned configuration, although a steam is generated as 
a by-product of the generation of electrical energy to the above-mentioned passage, this steam 
is contained in reactant gas and discharged from a stack 9 with the reactant gas used as a 
surplus. By this, distribution which becomes so abundant that it becomes the downstream will 
arise in the water vapor content contained in a cell 8 and the reactant gas in 8A along the 
direction of conduction. For this reason, with the reactant gas which carries out conduction of 
the inside of slot 81 1 A and 821 A, when it becomes close to the tap hole (it is through hole 826A 
etc.) of reactant gas, it will be possible that a steam [ ****** ] is contained with the case where 
carried out humidification soon and reactant gas is supplied to saturation at a stack 9. Then, in 
the reactant gas near the tap hole, the steam equivalent to supersaturation will condense in this 
case, and the liquefied water of condensation will exist. Existence of this water of condensation 
will check the conduction of reactant gas, will run short of the amount of supply of the reactant 
gas to the fuel cell eel 7, and will cause lowering of the generation-of-electrical-energy capacity 
of the fuel cell eel 7. In order to cancel this, it becomes important from the inside of a cell 8 and 
8A to discharge the water of condensation promptly. 

[0035] There is the approach of degree account as an approach of discharging the water of 

condensation out of a cell (they being Cells 8 and 8A etc.). 

** Extrusion by capillary force. 

** Evaporation using generation of heat of a cell. 

** Use the pressure of reactant gas and it is extrusion. 

[0036] The approach by the aforementioned ** term was used for the early fuel cell for space 
which uses hydrogen and oxygen as reactant gas. The approach by the aforementioned ** term 
is an approach currently indicated by the operating method of the solid-state polyelectrolyte 
mold fuel cell by Japanese Patent Application No. No. 245813 [ six to ] for which the same 
applicant applied. Although it is the approach of preventing the water of condensation being 
generated in a cell by making low whenever [ humidification / of the reactant gas which this 
approach raises the operating temperature of a cell, or is supplied to a cell ], that fault is that 
management and adjustment of delicate temperature and humidity are needed, in order to make 
it water evaporate moderately, preventing drying PE film. The approach by the aforementioned 
** term is the approach of extruding and discharging the water of condensation from a flowing 
path using the pressure drawdown which generates the inside of the flowing path (they are slot 
81 1A, slot 821 A, etc.) which carries out conduction of the reactant gas in the reactant gas which 
carries out conduction. A pressure drawdown value becomes settled with the cross-section 
dimension of a reactant gas flowing path, a linear dimension, and the flow rate of reactant gas, 
and the capacity which discharges the water of condensation increases, so that a pressure 
drawdown value is large. Since this invention belongs to the approach by this ** term, it 
continues explanation further about this approach below. 

[0037] The case where conduction of the gas is carried out as a general case mutually in parallel 
with each of two or more ducts mutually connected to juxtaposition will be considered. Then, the 
case where one in this is blockaded bywater is considered. In this case, the force committed in 
the water which blockades the duct has three kinds, ** capillary force, the pressure (equal to 
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the aforementioned pressure drawdown value) received from ** gas, and ** gravity. ** Capillary 
force f1 of a term It becomes settled according to the contact angle phi between the surface 
tension sigma of water, water, and the wall of a duct, and when the radius of a duct is r, it can 
express with the "formula 3" of degree account, so that it may be well-known. ** force fZ 
committed in water based on the pressure received from the gas of a term a gaseous pressure 
drawdown value — deltaps it is — if the cross section of a duct is placed with S, it can express 
with the "formula 4" of degree account to a case so that it may be well-known, moreover, force 
f3 committed in water based on the gravity of ** term the case where the height dimension of 
the water which is piling up all over a duct is h, and the include angle which the gaseous 
direction of conduction makes to the direction which gravity commits is theta — the 
consistency of water — rhow ** — if it carries out and gravitational acceleration is placed with 
g, it can express with the "formula 5" of degree account so that it may be well-known. Capillary 
force f1 Force f3 committed in water based on gravity although it becomes large in proportion to 
a tube diameter Since it becomes large in proportion to the square of a tube diameter, the 
sucking phenomenon of the water generally called capillarity will appear so notably that a tube 
diameter is small. 
[0038] 
[Equation 1] 

f1 =2 pirsigma-cos phi (3) 

[0039] 
[Equation 2] 

f2 =Sdeltaps (4) 

[0040] 
[Equation 3] 

f3 =rhow ghpir2 and costheta (5) 

The force committed in the water which blockades the duct is f1 and f2. And f3 The conditions 
by which it is synthesized and this water is discharged are <(f1-f3) f2. Since it is becoming, it 
can express with the "formula 6" of degree account. 
[0041] 
[Equation 4] 

(2 J* cos<^/r) - pgh-cos#<Ap e ( 6 ) 

[0042] It will be desirable to make it set to costheta**1 from "a formula 6" about the position 
which a duct should take in order to make easy blowdown of the water which blockades the 
duct, i.e., to set theta as zero [whenever]. As reactant gas showed the configuration of the 
above-mentioned stack 9 by the arrow head in drawing 10 (a) Each separator 81 and 82 (the 
same is said of the case of separators 83 and 84.) Having arranged the inside of formed slot 
81 1 A for gas conduction and 821 A so that that blowdown side may be turned down about the 
gravity direction up about the gravity direction in that supply side is based on this reason. 
[0043] In addition, the above mentioned water holding power head pk f1 defined by "an 
aforementioned formula 3" and aforementioned "formula 5" in this invention f3 It uses and "a 
formula 7" can show. 
[0044] 
[Equation 5] 

pk =f1-f3 (7) 

[0045] 

[Problem(s) to be Solved by the Invention] In the solid-state polyelectrolyte mold fuel cell 
(stack) by the conventional technique mentioned above For example, pressure drawdown value 
deltaps generated in the above-mentioned stack 9 in the slots 811 A and 821 A which separators 
81 and 82 etc. have A value Water holding power head pk which each of Slots 81 1 A and 821 A 
has Set up so that it may become larger than a value, and while the relation by the 
aforementioned "formula 6" is made to satisfy, slot 81 1 A, a 821 A configuration, and the flow rate 
of reactant gas Since reactant gas flows from an upside about the gravity direction and he is 
trying for reactant gas to flow out of the bottom about the gravity direction to Slots 81 1 A and 
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821 A In many cases, the stack 9 can be operated, without managing and adjusting the 
temperature and humidity of reactant gas delicately. 

[0046] However, degree problem which carries out an account is newly found out. When 
conduction of the reactant gas is carried out like the case of separators 81 and 82 mutually in 
parallel with each of two or more slots 81 1 A and 821 A, in order to equate the flow rate of the 
reactant gas by which conduction is carried out to each of Slots 81 1 A and 821 A, this means that 
it is required to also remove the waterdrop to which the wall surface of all the slots 81 1 A and 
821 A adhered, and there is. Existence of the waterdrop to which the wall surface adhered is that 
the effective conduction area of the slots 81 1 A and 821 A to reactant gas decreases, and that 
the wall surface of some slots 81 1 A and 821 A adheres to waterdrop, since the effective 
conduction area of the reactant gas of the slot will decrease, equalization of the flow rate of 
reactant gas is checked. 

[0047] This waterdrop is the waterdrop adhered and generated by the wall surface, when a 
supersaturation steam is condensed. Then, in degree configuration according to the conventional 
techniques, such as a stack 9, so that an account may be carried out, although this is removable 
to the water of condensation which blockades Slots 81 1 A and 821 A thoroughly, it has been 
shown clearly that the aforementioned waterdrop to which the wall surface adhered is 
unremovable. For this reason, in the slot where the wall surface adhered to waterdrop, the flow 
rate of reactant gas will be reduced as compared with the slot where a wall surface does not 
adhere to waterdrop, and the hydrogen utilization factor value over fuel gas 97 will be gone up to 
the hydrogen utilization factor value of the average in the corresponding separator about the slot 
where the wall surface adhered to waterdrop, for example. Then, lifting of a hydrogen utilization 
factor value is that the generation-of-electrical-energy electrical-potential-difference value falls 
for a fuel cell eel so that it may be well-known. Consequently, in the stack 9 (or cell 8 used for 
this) of the conventional example, as the dotted line showed in drawin g 2 which carries out a 
postscript, it will fall even to the generation-of-electrical-energy electrical-potential-difference 
value of 0.2 [V] which is threshold value in a low current density value. 

[0048] f2 [ by the way, ] which follows the aforementioned "formula 4" since Slots 81 1 A and 
821 A are not blockaded depending on the water of condensation when it is going to remove the 
waterdrop to which the wall surface of Slots 81 1 A and 821 A adhered It cannot exist. f3 to which 
that it is effective follows the aforementioned "formula 5" to clearance of this waterdrop Well- 
known dynamic pressure deltaplutonium which has produced the inside of slot 811 A and 821 A in 
the reactant gas which carries out conduction it is . 

[0049] If the case where the cross-section configuration of the flowing path of reactant gas is 
circular is taken for an example, it is dynamic pressure deltaplutonium in the case of circular 
tubing. It can express with the "formula 8" of degree account so that it may be well-known. 
[0050] 
[Equation 6] 

deltaplutonium = (lambdal/d) (rhog u2 / 2) (8) 

Here, for coefficient of friction of tubing, and I, the die length of a duct and d are [ lambda ] the 
diameter of circular tubing, and rhog. The consistency of reactant gas and u are the rates of flow 
of reactant gas. If the die length of the shorter side of a and a rectangle is set to b for the die 
length of a rectangular long side when the cross-section configuration of the flowing path of 
reactant gas is a rectangle, "a formula 8" can be used as it is by using the equivalent diameter d 
expressed with the "formula 9" of degree account as d in "a formula 8." 
[0051] 
[Equation 7] 

d=4ab/[2 (a+b)] (9) 

When the reactant gas which carries out conduction of the inside of a duct is in a laminar-flow 
condition about lambda and nu is made into the coefficient of kinematic viscosity of reactant 
gas, lambda can be expressed with the "formula 10" of degree account so that it may be well- 
known. 
[0052] 
[Equation 8] 
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lambda=64-/Re=64nu/(ud) .... (10) 

"a formula 10" — "a formula 8" — substituting — dynamic pressure deltaplutonium It seems 
that relational expression can be shown in "a formula 11" about circular tubing. Moreover, "a 
formula 1 1" can be made to be able to respond to the flowing path of reactant gas with a 
rectangular cross-section configuration, it can change, and "a formula 12" can be obtained. 
[0053] 
[Equation 9] 

deltaplutonium =32nurhog u (l/d2) .... (11) 
[0054] 

[Equation 10] 

deltaplutonium =8pinurhog I (u/S) .... (12) 

Dynamic pressure deltaplutonium generated when reactant gas carries out conduction of the 
inside of a duct in the state of a laminar flow so that clearly from "a formula 11" and "a formula 
12" It is proportional to the rate of flow and duct length of reactant gas, and in inverse 
proportion to the square of a tube diameter, or the cross section of a duct. Since the reactant 
gas which carries out conduction of the inside of slot 81 1A and 821 A is in a laminar-flow 
condition in almost all cases, "a formula 11" and "a formula 12" are materialized. At this time, it 
is dynamic pressure deltaplutonium that the waterdrop to which the wall surface adhered should 
be removed. Three kinds of degree account can be considered as an approach of increasing a 
value. 

[0055] ** Increase the rate of flow u of reactant gas. 
** Lengthen the duct length I. 

Shorten the equivalent diameter d of a duct. (That is, the cross section S of a duct is made 
small.) 

The approach of increasing the rate of flow u of the aforementioned ** term is increasing the 
amount of supply of reactant gas, or shortening the equivalent diameter d of the duct by the 
aforementioned ** term, and can be realized. In a solid-state polyelectrolyte mold fuel cell 
(stack), since generation efficiency falls so that the amount of supply of the reactant gas 
supplied has the close relation to the generation efficiency of a stack and the amount of supply 
of reactant gas increases, the approach of increasing the amount of supply of reactant gas is not 
desirable. Moreover, by the approach of lengthening the duct length I of the aforementioned ** 
term, the dimension of the long side of the electrode layer which carried out the rectangle had 
become the marginal die length in the Prior art. This is for making it possible to originate in the 
conventional solution in which it mentioned above for avoiding that Slots 81 1A and 821 A were 
blockaded with the water of condensation, and to carry out natural drop of the inside of water- 
of-condensation fang furrow 81 1 A and 821 A with gravity. In a fixed electrode layer area, it is 
making the configuration of an electrode layer long and slender, and though buildup of a certain 
amount of duct length I can be aimed at, there is a limit in obtaining big augend. 
[0056] The above thing to dynamic pressure deltaplutonium In many cases, the approach by the 
aforementioned term has been adopted as an approach of increasing a value. This approach 
also has the effectiveness which can increase the rate of flow u simultaneously. The cross 
section S of a duct can be made small by making small the width method and depth dimension of 
Slots 81 1 A and 821 A. However, it may be said what as a matter which becomes a constraint 
about buildup of the rate of flow u in this case, reactant gas can be uniformly distributed to each 
of two or more slots 81 1 A and 821 A each other connected to juxtaposition, and can carry out 
conduction to it. That is, it is because a processing error becomes a cause, the cross-section S 
value between each slot will vary, the reactant gas distributed for every slot serves as an 
ununiformity and the generation-of-electrical-energy engine performance of the fuel cell eel 7 
will fall by the same reason as the place mentioned above as the width method and depth 
dimension of Slots 81 1 A and 821A are made small. For this reason, about the equipartition of 
reactant gas, a large thing is desirable and the cross section S of Slots 81 1 A and 821 A is 
dynamic pressure deltaplutonium. The management only from a viewpoint which increases a 
value cannot be pushed. 

[0057] If it is the structure of the separator which the stack by the conventional technique like 
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separators 81 and 82 has since there is such constraint Water holding power head pk by 
sufficient value 7, i.e., the aforementioned "formula", to remove the water of condensation which 
blockaded Slots 811 A and 821 A thoroughly Pressure drawdown deltaps of the value fully 
exceeding a value Even if it can generate Dynamic pressure deltaplutonium of sufficient value 
which can remove the waterdrop to which the wall surface of all the slots 81 1 A and 821 A 
adhered It became clear that it is impossible to enlarge the rate of flow of reactant gas at the 
forge fire from which a value is acquired. 

[0058] This invention is made in view of the trouble of the above-mentioned conventional 
technique, and that object is in offering the solid-state polyelectrolyte mold fuel cell which 
enables clearance of the waterdrop adhering to the wall surface of a flowing path to which 
conduction of the fuel gas and oxidant gas which a separator has is carried out. 
[0059] 

[Means for Solving the Problem] The above-mentioned object in this invention The electrolyte 
membrane of 1 sheet-like solid-state polyelectrolyte material, The fuel cell eel which has the 
fuel electrode layer and oxidizer electrode layer which were joined to each of both the principal 
plane, and generates direct current power in response to supply of fuel gas and oxidant gas, It 
has the separator which was made to counter each of both the principal planes of a fuel cell cel. 
and has been arranged. A separator The input where the aforementioned gas supplied to a fuel 
cell eel flows into a separator, While the aforementioned gas is formed along the tap hole which 
flows out of a separator, the fuel cell eel of a separator, and the field of the side which counters 
and carrying out conduction of the aforementioned gas It has the flowing path opened for free 
passage by aforementioned input and an aforementioned tap hole. This flowing path In the solid- 
state polyelectrolyte mold fuel cell (stack) with which it is set up and it becomes as the pressure 
drawdown value generated in case a flowing path is made to carry out conduction of the 
aforementioned gas becomes larger than the water holding power head value which a flowing 
path has A separator intersects perpendicularly mostly to the field which counters a fuel cell eel, 
and it has the end face of the couple which is moreover mostly parallel mutually. The 
aforementioned flowing path is formed considering the partial flowing path where plurality was 
mutually formed in this end face by being mostly parallel by the relation which intersects 
perpendicularly mostly as a subject. It is attained by having the part by which partial flowing 
paths of each other, such as this, were connected to the serial about the conduction of the 
aforementioned gas, and considering as the configuration aforementioned input and an 
aforementioned tap hole come to be open for free passage of a configuration. 
[0060] Then, in the conditions which made the same the amount of the reactant gas supplied to 
a stack by considering as this configuration, if n flowing paths were connected to the serial for 
the cross section of a flowing path while it had been the same, both the rates of flow u of the die 
length (it is duct die-length I in the aforementioned "formula 8".) of a flowing path and the 
reactant gas in a flowing path increase n times, if the aforementioned "formula 11" and "a 
formula 12" are used from this — dynamic pressure deltaplutonium n2 It can double. 
[0061] moreover, the above — setting — the amount of reactant gas — being the same as — 
the cross section of a flowing path — n1 / 2 ****** it doubles — "a formula 1 1" and "a formula 
12" to deltaplutonium n times — it can carry out — and the rate of flow u — n1 / 2 It can 
double. Thus, it is the rate of flow u and dynamic pressure deltaplutonium of the cross section S 
and reactant gas of a flowing path by applying this invention. It becomes possible to increase 
simultaneously. 

[0062] 2) Moreover, between the input where the fuel gas and oxidant gas to which two or more 
partial flowing paths which a separator has in a means given in said 1st term are supplied by the 
fuel cell eel flow into a separator, and the tap hole where the aforementioned gas flows out of a 
separator, when the all consider as the configuration a serial connects and comes to be open for 
free passage of a configuration mutually, it is attained. 

[0063] Then, even if different [ of the cross section ] exists in each partial flowing path since all 
partial flowing paths are connected to the serial about the conduction of reactant gas while it is 
possible to acquire the operation same by considering as this configuration as the operation by 
said 1st term, reactant gas becomes possible [ carrying out conduction to all partial flowing 
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paths uniformly ]. 

3) In a means given in said 1st term, moreover, two or more partial flowing paths which a 
separator has Between the input where the fuel gas and oxidant gas which are supplied to a fuel 
cell eel flow into a separator, and the tap hole where the aforementioned gas flows out of a 
separator It is attained by considering as the configuration input and a tap hole come to be open 
for free passage of a configuration, respectively, forming two or more series-connection groups 
by which a part of those plurality was mutually connected to the serial, and the series- 
connection group of this partial flowing path being used as the correlation which becomes 
parallel mutually. 

[0064] Then, since it has the electrode layer of a large area while it is possible to acquire the 
operation same by considering as this configuration as the operation by said 1st term, in having 
considered as the configuration by said 2nd term, it applies, when the pressure for supplying the 
aforementioned gas becomes excessive, and is a useful configuration. 

4) Moreover, the fuel cell eel which has the electrolyte membrane of sheet-like solid-state 
polyelectrolyte material, and the fuel electrode layer and oxidizer electrode layer which were 
joined to each of both the principal plane, and generates direct current power in response to 
supply of fuel gas and oxidant gas, It has the separator which was made to counter each of both 
the principal planes of a fuel cell eel, and has been arranged. A separator The input where the 
aforementioned gas supplied to a fuel cell eel flows into a separator, While the aforementioned 
gas is formed along the tap hole which flows out of a separator, the fuel cell eel of a separator, 
and the field of the side which counters and carrying out conduction of the aforementioned gas 
It has the flowing path opened for free passage by aforementioned input and an aforementioned 
tap hole. This flowing path In the solid-state polyelectrolyte mold fuel cell with which it is set up 
and it becomes as the pressure drawdown value generated in case a flowing path is made to 
carry out conduction of the aforementioned gas becomes larger than the water holding power 
head value which a flowing path has Either input or the tap holes are surrounded for the flowing 
path which a separator has. It is made to continue about the conduction of the aforementioned 
gas, and forms. And one edge of this flowing path It is attained by connecting with either input or 
the tap holes, and considering the other-end section of this flowing path as the configuration 
which it comes to connect with another side of the input formed in the outside of the field in 
which the flowing path was formed, and the tap holes. 

[0065] Since the operation might arise, there is no operation described by said 1st term - 3 term 
what is obtained only only within a flowing path with the configuration by said 1st term - 3 term. 
It is a means by this 4th term that it is going to attain the above-mentioned object of this 
invention by acquiring the operation described by said 1st term and the 2nd term for the flowing 
path with the configuration by the configuration by said 1st term - 3 term. 

[0066] 5) It is attained by considering as the configuration which forms the input where the fuel 
gas and oxidant gas by which a separator is supplied to a fuel cell eel in a means given in said 
4th term flow into a separator in the outside of the field in which the flowing path was formed, 
and comes to form the tap hole where the aforementioned gas flows out of a separator in the 
center section of the field in which the flowing path was formed further again. 
[0067] Then, conduction of the aforementioned gas which carries out conduction of the inside of 
a separator in this configuration will be carried out going into the interior temperature becomes 
high relatively in the same unit fuel cell, and it will be discharged from near the core of the unit 
fuel cell which serves as an elevated temperature most relatively. For this reason, while it is 
possible to acquire the operation same by considering as this configuration as the operation by 
said 1st term, the 2nd term, and the 4th term, it also becomes possible to reduce the generation 
degree of the water of condensation by being supersaturated by temperature up being carried 
out one by one, the aforementioned gas carrying out conduction. 
[0068] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained to a 
detail with reference to a drawing below. 

Example 1; drawing 1 is drawing which showed typically the important section of the separator 
with which the solid-state polyelectrolyte mold fuel cell by one example of this invention 
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corresponding to claims 1 and 2 is equipped, and was seen from the same direction as the case 
of aforementioned drawing 9 . In drawing 1 , the same sign is given to the same part as the 
separator with which the solid-state polyelectrolyte mold fuel cell by the conventional example 
shown in drawing 8 and drawing 9 is equipped, and the explanation is omitted. In addition, into 
drawing 1 , only the typical sign was described about the sign attached by drawing 8 and drawing 
9 . In addition, as for the slot 829 for containing the gas-seal object 73 shown in dr aw ing 8 and 
dra wing 9 , the graphic display is omitted in drawing 1 again. This writes beforehand in addition 
that the same is said of drawing 3 by which a postscript is carried out - drawing 7 . 
[0069] In d rawing 1 , 1 is the separator which concave slot 821 A which is the partial flowing path 
which manifold 823A is used [ flowing path ] for a stop and uses conduction of the oxidant gas 
98 (the graphic display was omitted.) for through holes 825A and 826A directly was made to 
open for free passage to the separator 82 by the conventional example shown in drawing 8 and 
drawing 9 , and was formed like a graphic display. Between slot 821 A which a separator 1 has is 
mutually connected to the serial about the conduction of oxidant gas 98 by slot 1 1 A which 
carried out the same cross-section configuration as slot 821 A. Although the through holes 825B 
and 826B which a separator 1 has are opened for free passage by slot 821 B which omitted the 
graphic display, unlike the case of the separator 82 of the conventional example, slot 821 B which 
the separators 1, such as this, have is mutually connected to the serial about the conduction of 
a heat carrier 99 between through hole 825B and through hole 826B. 

[0070] It is the same as that of the interconnect relation of slot 821 A [ in / about interconnect 
between this slot / a separator 1 ]. In addition, although the separator which becomes this 
invention corresponding to the separator 81 of the conventional example to which conduction of 
the fuel gas 97 is carried out omitted that graphic display, it is fundamentally [ as a separator 1 ] 
isomorphous. Then, it will only differ that the separator to which conduction of this fuel gas 97 is 
carried out is formed in the part to which the flowing path which carries out conduction of the 
heat carrier 99 opened for free passage by this to through holes 825B and 826B becomes 
symmetrical with Men to the case of a separator 1. 

[0071] By combining separators, such as this, with the fuel cell eel 7 which omitted that graphic 
display, constituting the unit fuel cell (cell) which omitted that graphic display that becomes this 
invention, and carrying out the laminating of the plurality of this cell further It is the same as that 
of cases, such as the cell 8 of the conventional example which used the separators 81 and 82 of 
the conventional example etc., and the stack 9 of the conventional example, to constitute the 
solid-state polyelectrolyte mold fuel cell (stack) which omitted that graphic display that becomes 
this invention. 

[0072] Then, with a separator 1, the air as oxidant gas 98 of 1.4 [Nrm3 / min] is supplied to 
oxidizer electrode layer 7B which omitted the graphic display with the same electrode surface 
product of 50 [cm2] as the conventional example. The cross section is increasing rather than 
slot 821 A in which 2.0 [mm] and the depth is [ width of face ] 1.2 [mm], and, as for the 
dimension of oxidizer electrode layer 7B, the separator 82 of the conventional example has the 
cross-section dimension of 71 [mm]x71 [mm] and slot 821 A. The total extension which the 
number of slot 821 A which a separator 1 has is 22 [ same ] as the conventional example, and 
contains slot 1 1 A is 1.6 [m]. Since conduction of the inside of slot 821 A and 11A is carried out 
by the high-speed rate of flow rather than the case of the conventional example 15 [m/s], the 
aforementioned air is dynamic pressure deltaplutonium of about 5 [kPa]. It is obtained. 
[0073] The separator to which conduction of the fuel gas 97 which was combined with the 
separator 1 and omitted the graphic display is carried out and which omitted the graphic display 
supplies the pure hydrogen as fuel gas 97 of 0.17 [Nrm3 / min] to fuel electrode layer 7A with 
the same electrode surface product of 50 [cm2] as oxidizer electrode layer 7B which omitted 
the graphic display. The dimension of fuel electrode layer 7A is also the same 71[mm]x71 [mm] 
as oxidizer electrode layer 7B, and 2.0 [mm] and the depth make the depth shallower than slot 
821 A in which width of face is 0.6 [mm] and a separator 1 has the cross-section dimension of 
slot 811 A (the graphic display was omitted.) to which conduction of the fuel gas 97 is carried out. 
The aforementioned pure hydrogen is carrying out conduction of the inside with the same slot as 
slot 811 A and slot 11A which connects between slot 811 A by the rate of flow of three [m/s], 
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and is dynamic pressure deltaplutonium of about 1.6 [kPa]. It is obtained. Although this value is a 
value with both rate of flow and dynamic pressure smaller than the value about the air in a 
separator 1 , that moisture is generated in the fuel cell eel 7 does not pose a problem from that it 
is mainly the oxidizer electrode layer 7B side and hydrogen concentration being fully high at all 
as shown by the aforementioned "2 Formula/' 

[0074] As for the stack which becomes this invention equipped with the separator with the 
aforementioned configuration, all 22 slots 81 1A and 821 A are connected to the serial about the 
conduction of reactant gas. By this, both the rates of flow of the die length (it is duct die-length 
I in the aforementioned "formula 8".) of the flowing path of reactant gas and the reactant gas in 
a flowing path increase first. The aforementioned "formula 12" by this to dynamic pressure 
deltaplutonium It is this big dynamic pressure deltaplutonium about the waterdrop to which it is 
what (the values of common dynamic pressure deltaplutonium in the case of the conventional 
example are incidentally 0.04 [kPa] extent.) can be increased substantially, and the wall surface 
of a flowing path adhered. It becomes possible to remove. Therefore, the problem that the 
effective conduction area of the flowing path of reactant gas decreases because the wall surface 
which existed in the conventional example adheres to waterdrop will be solved. 
[0075] Moreover, conduction of the reactant gas of the same flow rate is carried out to slots, 
such as this, by all slot 821 A of oxidant gas 98 being connected to a serial (it is completely the 
same as that of the case of slot 821 A also about slot 81 1A to fuel gas 97.). By this, though 
different [ of the conduction cross section of reactant gas ] exists in each slots, such as this, 
owing to adhesion of the waterdrop to process tolerance and a wall surface etc., the problem of 
unequal distribution of the reactant gas to each slot which existed in the conventional example 
will also be solved. By the shunt of the reactant gas not being carried out, since a desired big 
value is acquired as a rate of flow of reactant gas even if it increases the cross-section 
dimension of the flowing path of reactant gas, the problem of the process tolerance about the 
cross-section dimension of the flowing path of reactant gas is also is mitigated further again. 
[0076] It can be made to improve with the cell which becomes this invention equipped with the 
separator with the aforementioned configuration, as a result of this etc., as that generated- 
voltage value is shown in drawing 2 . Drawing 2 is a graph which shows the example of 
measurement of the generation-of-electrical-energy electrical potential difference of the unit 
fuel cell of the solid-state polyelectrolyte mold fuel cell which becomes this invention by the 
example 1 as compared with the case of the conventional example here. In drawin g 2 R> 2, a 
continuous line shows the case where it is based on an example 1, and the dotted line shows the 
case of the cell 8 of the conventional example. In addition, as for the supply pressure of 20 [%], 
hydrogen, and air, a hydrogen utilization factor is carried out by 80 [%], and, as for this 
measurement both, an air utilization rate is carried out for both on condition that 0.1 [MPa]. In 
drawing 2 , since in the case of the conventional example the distribution of reactant gas which 
carry out conduction to slots, such as this, become unequal because the wall surface of some 
slots 81 1 A and 821 A adheres to waterdrop, it is falling to the generation-of-electrical-energy 
electrical-potential-difference value of 0.2 [V] which is threshold value with the low current 
density value. On the other hand, since unequal distribution of reactant gas do not occur by the 
above mentioned place in this invention, the current density value of the point that that 
generation-of-electrical-energy electrical-potential-difference value is set to 0.2 [V] which is 
threshold value can be increased. 

[0077] in addition, the water holding-power head pk by aforementioned "formula 7" with natural, 
since the stack which becomes this invention equipped with the separator with the 
aforementioned configuration again can remove said waterdrop to which the wall surface of Slots 
81 1 A and 821A adhered as carried out Since deltaps value beyond a value is acquired, it does 
not occur that the above-mentioned water of condensation piles up in slot 81 1 A and 821 A. 
Therefore, in this stack, it will be lost that the constraint which the stack 9 of the conventional 
example etc. was performing that Slots 81 1 A and 821 A must be arranged along the gravity 
direction is imposed. For this reason, in this stack, no matter it may be installed with what 
position, it is convenient in any way, for example, the direction of a laminating of a cell may be 
arranged along the gravity direction. By this, it also becomes possible to reduce the installation 
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area of a stack. 

[0078] Example 2; drawing 3 is drawing which showed typically the important section of the 
separator with which the solid-state polyelectrolyte mold fuel cell by the example from which 
this invention corresponding to claims 1 and 2 differs is equipped, and was seen from the same 
direction as the case of aforementioned drawing 9 . In drawing 3 , the same sign is given to the 
same part as the separator with which the solid-state polyelectrolyte mold fuel cell by the 
conventional example shown in the separator with which the solid-state polyelectrolyte mold fuel 
cell by one example of this invention corresponding to claims 1 and 2 shown in drawing 1 is 
equipped and drawing 8 , and drawing 9 is equipped, and that explanation is omitted. In addition, 
into drawing 3 R> 3, only the typical sign was described about the sign attached by drawing 8 
and drawing 9 . 

[0079] In drawing 3 , 2 is the separator which changed the location in which through holes 825A, 
826A, 827A, 828A, 825B, and 826B (six through holes, such as this, will be named generically and 
it will be henceforth described as the aforementioned through hole 825A etc. in explanation of an 
example 2.) are formed to the separator 1 by this invention shown in drawing 1 . The formation 
location of the through holes 825A, 826A, 827A, and 828A in a separator 1 follows the formation 
location of the through holes 825A, 826A, 827A, and 828A in the separator 82 of the 
conventional example etc. Then, the formation location of the through holes 825A, 826A, 827A, 
and 828A in the separator 82 of the conventional example etc. is defined from the need for 
equating distribution of the reactant gas to each slots 81 1 A and 821 A performed through 
manifold 823A. 

[0080] However, in the separator which becomes this invention that does not use manifold 823A, 
the features that the problem of unequal distribution of reactant gas over each slot that it 
explained in the example 1 is solved are maintainable regardless of the formation location of 
through holes 825A, 826A, 827A, and 828A. Reexamination of the formation location of through 
holes, such as this in a separator 2, is performed paying attention to this. That is, in a separator 
2, although it is being able to check by contrasting drawing 1 and drawing 3 , the reactant gas 
conduction lay length of the slots 81 1A and 821 A of the part which adjoins the aforementioned 
through hole 825A etc. is somewhat shortened rather than the case of a separator 1. Moreover, 
spacing of slot 1 1 A which exists in the part which does not adjoin the aforementioned through 
hole 825A etc. by this, and the end faces 82d and 82e of a separator 2 should be shortened as 
much as possible. The configuration and dimension which a separator 2 which is different in the 
separator 1 by these drawing 1 has are explained below from the position of improving a 
separator 1. 

[0081] First, the spacing dimension of slot 11A which exists in the part which does not adjoin the 
aforementioned through hole 825A etc., and the end faces 82d and 82e of a separator 2 is 
defined in consideration of formation of 82f of edges, the slot 829 which omitted the graphic 
display. The location in which the aforementioned through hole 825A etc. is formed is defined in 
consideration of implementation of formation of slot 827A etc., connection of piping of as 
opposed to the through hole 931 with a female pipe thread for reactant gas, and wearing of the 
piping connection object 991 for thermal 99 etc. based on the location of the end faces 82d and 
82e defined in this way. The edge of the slots 81 1 A and 821 A of the part which adjoins the 
aforementioned through hole 825A etc., and the location in which slot 1 1 A is formed are defined 
based on locations, such as the aforementioned through hole 825A, in consideration of formation 
of the through hole 931 with 82f of edges, a slot 829 and slot where all omitted the graphic 
display 827A, and a female pipe thread etc. Then, you will make it connected with this etc., the 
formation location of 82f of edges will be defined, and the flat-surface configuration and 
dimension of fuel electrode layer 7A which omitted both graphic displays, and oxidizer electrode 
layer 7B will be improved according to the formation location which is 82f of this edge. 
[0082] The stack which becomes this invention equipped with the separator 2 with the 
aforementioned configuration can reduce an operating area of solid-state polyelectrolyte film 7C 
which omitted the graphic display while being able to miniaturize the appearance of the direction 
of a flat surface of the electrode layer of a stack, having the same operation and effectiveness 
as the stack by the above-mentioned example 1. 
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Example 3; drawin g 4 is drawing which showed typically the important section of the separator 
with which the solid-state polyelectrolyte mold fuel cell by one example of this invention 
corresponding to claims 1 and 3 is equipped, and was seen from the same direction as the case 
of aforementioned drawing 9 . In drawing 4 , the same sign is given to the same part as the 
separator with which the solid-state polyelectrolyte mold fuel cell by the conventional example 
shown in the separator with which the solid-state polyelectrolyte mold fuel cell by one example 
of this invention corresponding to claims 1 and 2 shown in drawing 1 is equipped and dra wing 8 , 
and drawing 9 is equipped, and that explanation is omitted. In addition, into drawin g 4 , only the 
typical sign was described about the sign attached by drawin g 8 R> 8 and drawing 9 . 
[0083] In drawing 4 , 3 is degree separator which forms and becomes so that an account may be 
carried out about concave slot 821 A which is the partial flowing path which carries out 
conduction of a stop and the oxidant gas 98 for the activity of manifold 823A to the separator 82 
by the conventional example shown in drawing 8 and drawing 9 . That is, with a separator 3, the 
plurality (the postscript of the concrete number in this case is carried out.) of slot 821 A is first 
connected mutually to a serial by slot 1 1 A about the conduction of oxidant gas 98. As for such a 
series-connection way of slot 821 A, two or more groups (the case of three groups was 
illustrated in drawing 4 .) are formed. Between the series-connection ways of slot 821 A of these 
two or more groups, the die length of the flowing path of the reactant gas formed by slot 821 A 
and slot 1 1 A shall be set up so that it may become an equivalent value mostly. Then, it connects 
with juxtaposition mutually through little slot 31 A, and each of the series-connection way of slot 
821 A of these two or more groups is opened for free passage between through hole 825A and 
through hole 826A. 

[0084] In addition, since the relation in connection with the cell and the stack which are 
constituted using separators, such as relation between the connection relation between the 
through holes 825B and 826B which a separator 3 has, and slot 821 B which omitted the graphic 
display and a separator 3, and the separator that becomes this invention corresponding to the 
separator 81 of the conventional example to which conduction of the fuel gas 97 is carried out, 
and this, is the same as that of the case of the separator 1 by the above-mentioned example 1, 
that explanation is omitted. 

[0085] Then, with a separator 3, the air of 6.7 [Nrm3 / min] is supplied to oxidizer electrode 
layer 7B which omitted the graphic display with a large electrode surface product called 250 
[cm2] 5 times as much as the conventional example. The dimension of oxidizer electrode layer 
7B of the cross-section dimension of 160[mm]x160[mm] and slot 821 A is [ width of face and the 
depth ] 2 and 0 [mm]. The cross section is increasing rather than slot 821 A which the separator 
1 by the example 1 has. All the numbers of slot 821 A that a separator 1 has are 54, and 18 form 
each the series-connection way of the aforementioned slot 821 A. The total extension containing 
slot 1 1 A of each series-connection way is 2.85 [m]. 

[0086] The die length (it is duct die-length I in the aforementioned "formula 12".) of the flowing 
path of the reactant gas in a separator 3 is 2.85 [m] of the total extension of the above, and is 
dynamic pressure deltaplutonium. A value is acquired corresponding to this duct die-length I of 
2.85 [m]. Since both the rates of flow u of duct die-length I and reactant gas are set to 1/n 
when all slot 821 A is constituted from a series-connection way of n (it is n= 3 in the case of 
separator 3.) group to the case where it connects with a serial, about the conduction of reactant 
gas, it is dynamic pressure deltaplutonium. A value is 1/n2 from the aforementioned "formula 
12". It becomes. Dynamic pressure deltaplutonium excessive in the case of the separator which 
supplies reactant gas to a large electrode surface product by carrying out like this It becomes 
possible to avoid that of Dynamic pressure deltaplutonium in a separator 3 As for the 

value, about 8 [ larger ] [kPa] than the case of a separator 1 is still obtained. 
[0087] The stack which becomes this invention equipped with the separator 3 with the 
aforementioned configuration can have the same operation and effectiveness as the stack by the 
above-mentioned example 1 with a natural thing. And since it has the electrode layer of a large 
area, in having considered as the configuration by the example 1, it applies, when the pressure 
for supplying reactant gas becomes excessive, and is a useful configuration. 
[0088] Example 4; drawing 5 is drawing which showed typically the important section of the 
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separator with which the solid-state polyelectrolyte mold fuel cell by the example from which 
this invention corresponding to claims 1 and 2 differs further is equipped, and was seen from the 
same direction as the case of aforementioned drawing 9 . In drawing 5 R> 5, the same sign is 
given to the same part as the separator with which the solid-state polyelectrolyte mold fuel cell 
by the conventional example shown in the separator with which the solid-state polyelectrolyte 
mold fuel cell by one example of this invention corresponding to claims 1 and 2 shown in drawing 
1 is equipped and drawing 8 , and drawing 9 is equipped, and that explanation is omitted. In 
addition, into drawing 5 , only the typical sign was described about the sign attached by drawing 
8 and drawing 9 . 

[0089] In drawing 5 , when the separator 1 by this invention shown in drawing 1 has 4, it is the 
separator with which the series-connection way 41 of slot 821 A mutually connected to the serial 
about the conduction of oxidant gas 98 through same slot 821 A fang furrow 1 1 A of plurality (a 
postscript is carried out.) formed two or more groups (the case of three groups was illustrated in 
drawing 4 .) which became independent, respectively. In order to distinguish each of two or more 
series-connection ways 41, in drawing 5 , A, B, and C are attached following the sign 41. Like the 
case of a separator 1, the both ends of slot 821 A are directly open for free passage, and through 
holes 825A and 826A are formed in each series-connection way 41 to them. 
[0090] In addition, since the relation in connection with the cell and the stack which are 
constituted using separators, such as relation between the connection relation between the 
through holes 825B and 826B which a separator 4 has, and slot 821 B which omitted the graphic 
display and a separator 4, and the separator that becomes this invention corresponding to the 
separator 81 of the conventional example to which conduction of the fuel gas 97 is carried out, 
and this, is the same as that of the case of the separator 1 by the above-mentioned example 1, 
that explanation is omitted. 

[0091] Then, each of the electrode surface product and dimensions of oxidizer electrode layer 
7B which omitted the graphic display of the object to which a separator 4 supplies air, all 
numbers of slot 821 A that a separator 4 has, cross-section dimensions, etc. is the same as that 
of the case of the separator 3 by the aforementioned example 3. For this reason, the die length 
of the flowing path of reactant gas obtained on each series-connection way 41 and dynamic 
pressure deltapiutonium A value etc. is the same as that of the case of a separator 3. 
[0092] Therefore, the stack which becomes this invention equipped with the separator 4 with the 
aforementioned configuration will have the same operation and effectiveness as the stack by the 
above-mentioned example 3. In addition, the stack by this example 4 can adjust the amount of 
reactant gas supplied to each series-connection way 41 according to an individual if needed, and 
it will be the case of a stack with a large electrode surface product etc., and can have the 
features that allocation of the reactant gas in the direction of a field of an electrode can be 
equated more. Although the supply system of reactant gas and the control system of a reactant 
gas flow rate which accompany a stack are [ two or more ] necessary, it is effective [ a system ] 
to use the aforementioned features, when it must operate by the especially little reactant gas 
amount of supply, or when operation with high current density is needed. 
[0093] Example 5; d rawin g 6 is drawing which showed typically the important section of the 
separator with which the solid-state polyelectrolyte mold fuel cell by one example of this 
invention corresponding to claims 4 and 5 is equipped, and was seen from the same direction as 
the case of aforementioned drawing 9 R> 9. In drawing 6 , the same sign is given to the same 
part as the separator with which the solid-state polyelectrolyte mold fuel cell by the 
conventional example shown in drawing 8 and drawing 9 is equipped, and the explanation is 
omitted. In addition, into dra win g 6 , only the typical sign was described about the sign attached 
by drawing 8 R> 8 and drawin g 9 . 

[0094] In drawing 6 , 5 is the separator which opened the activity of manifold 823A for free 
passage by the stop, and slot 51 A was made to open through holes 825A and 826A for free 
passage directly, and was formed while changing it to concave slot 821 A and convex septum 
822A and using concave slot 51 A and convex septum 52A for it to the separator 82 by the 
conventional example shown in drawing 8 and drawing 9 , respectively. Through hole 826A which 
is the tap hole of reactant gas is one of the descriptions which the configuration according 
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[ being formed in through hole formation section 53A formed in the center section of the 
separator 5 ] to this example has. Through hole formation section 53A makes septum 52A follow, 
and it is formed, and both, like convex septum 822A of the conventional example, crownings, 
such as it, are formed so that it may become the same field as side-face 82c which omitted the 
graphic display. 

[0095] Slot 51 A which a separator 5 has having the same cross-section configuration as 
concave slot 821 A of the conventional example, making it continue like a picture drawn without 
lifting the brush from the paper, as shown in drawing 6 so to speak, as through hole formation 
section 53A is surrounded between through hole 825A and through hole 826A, and being formed 
are other descriptions which the configuration by this example has. Then, through hole 825A 
which is the input of reactant gas is formed in the part of the outermost periphery of the field in 
which slot 51 A was formed. 

[0096] In addition, since the relation in connection with the cell and the stack which are 
constituted using separators, such as relation between the connection relation between the 
through holes 825B and 826B which a separator 5 has, and slot 821 B which omitted the graphic 
display and a separator 5, and the separator that becomes this invention corresponding to the 
separator 81 of the conventional example to which conduction of the fuel gas 97 is carried out, 
and this, is the same as that of the case of the separator 1 by the above-mentioned example 1, 
that explanation is omitted. 

[0097] Then, each of the electrode surface product and dimensions of oxidizer electrode layer 
7B which omitted the graphic display of the object to which a separator 5 supplies air, cross- 
section dimensions of slot 51 A which a separator 5 has, total extension, etc. is equivalent to the 
case of the separator 1 by the aforementioned example 1. For this reason, dynamic pressure 
deltaplutonium obtained with a separator 5 A value etc. is equivalent to the case of a separator 
1. 

[0098] Therefore, the stack which becomes this invention equipped with the separator 5 with the 
aforementioned configuration will have the same operation and effectiveness as the stack by the 
above-mentioned example 1 . In addition, conduction of the air to which the stack by this 
example 5 carries out conduction of the inside of a separator 5 will be carried out entering the 
interior temperature becomes high relatively in the same unit fuel cell one by one, and it will be 
discharged from near the core of the unit fuel cell which serves as an elevated temperature 
most relatively. While the air which carries out conduction of the inside of slot 51 A absorbs the 
steam generated by oxidizer electrode layer 7B as mentioned above, conduction is carried out 
and it goes, but by the characteristic configuration of this example, carrying out conduction of 
the inside of slot 51 A, this air is that temperature up is carried out one by one, and becomes 
possible [ also reducing the generation degree of the water of condensation by being 
supersaturated ] again. 

[0099] Although the old explanation in an example 3 - an example 5 did not describe, of course 
also in this etc., the appearance of the direction of a flat surface of the electrode layer of a 
stack can be miniaturized as the configuration by the example 2 over an example 1, and same 
configuration. 

Example 6; drawing 7 is drawing which showed typically the important section of the separator 
with which the solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 4 and 5 differs is equipped, and was seen from the same direction as the 
case of aforementioned drawing 9 . In drawing 7 , the same sign is given to the same part as the 
separator with which the solid-state polyelectrolyte mold fuel cell by the conventional example 
shown in the separator with which the solid-state polyelectrolyte mold fuel cell by one example 
of this invention corresponding to claims 4 and 5 shown in drawing 6 is equipped and drawing 8 , 
and drawing 9 is equipped, and that explanation is omitted. In addition, into drawing 7 , only the 
typical sign was described about the sign attached by drawing 8 R> 8 and drawing 9 . 
[0100] In drawing 7 , 6 is the separator which made that appearance configuration the circle 
configuration to the separator 5 by this invention shown in drawing 6 . However, although the 
through holes 825B and 826B which a separator 6 has are opened for free passage by slot 821 B 
which omitted the graphic display, unlike the case of the separator 82 of the conventional 
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example, slot 821 B which a separator 6 has is formed like slot 51 A between through hole 825B 
and through hole 826B. Moreover, with the separator 6, it is considering as the configuration by 
the example 2 over an example 1, and the configuration of the same relation. 
[0101] In addition, since the relation in connection with the cell and stack which are constituted 
using separators, such as relation between a separator 6 and the separator which becomes this 
invention corresponding to the separator 81 of the conventional example to which conduction of 
the fuel gas 97 is carried out, and this, is the same as that of the case of the separator 1 by the 
above-mentioned example 1 , that explanation is omitted. Then, each of electrode surface 
products of oxidizer electrode layer 7B which omitted the graphic display of the object to which 
a separator 6 supplies air, cross-section dimensions of slot 51 A which a separator 6 has, total 
extension, etc. is equivalent to the case of the separator 5 by the aforementioned example 5. For 
this reason, dynamic pressure deltapiutonium obtained with a separator 6 A value etc. is 
equivalent to the case of a separator 6. Therefore, the stack which becomes this invention 
equipped with the separator 6 with the aforementioned configuration will have the same 
operation and effectiveness as the stack by the above-mentioned example 5. That is, by the 
stack which becomes this invention, it can be said that the appearance of a separator has the 
features which there are not what is limited to a rectangle and can be formed in a proper 
configuration if needed putting an example 5 and an example 6 together. 

[0102] As the flowing paths of the reactant gas with which a separator is equipped surrounded 
the through hole formation section formed in the center section of the separator, it came by old 
explanation in an example 5 and an example 6 noting that it was formed, as it moreover moved in 
a zigzag direction, but it is not limited to this, and it may be formed as the flowing paths of 
reactant gas surround the through hole formation section spirally. 

[0103] In the old explanation in an example 1 - an example 6, although the separator with which 
a stack is equipped came noting that it had the same basic configuration as the separators 81 
and 82 by the conventional example, it is not limited to this and may have the same basic 
configuration as the separators 83 and 84 by the conventional example which is different. 
However, in the separator which has the series-connection way where plurality so that according 
to an example 4 became independent, it is [ from / in reducing the leakage of the independent 
reactant gas between series-connection ways ] desirable to perform consideration which 
arranges the through hole (for example, it is an input comrade's thing.) which has an equivalent 
pressure value mutually so that it may adjoin mutually. 
[0104] 

[Effect of the Invention] In this invention, degree effectiveness which carries out an account is 
done so by considering as the configuration stated by the term of aforementioned The means for 
solving a technical problem. 

** The die length of the rate of flow of the reactant gas which carries out conduction of the 
inside of the flowing path of a separator, and the flowing path of reactant gas can increase the 
dynamic pressure obtained by increasing simultaneously, and becomes possible [ removing the 
waterdrop adhering to the wall surface of a flowing path using this big dynamic pressure ]. Equal 
distribution of reactant gas can be attained by this, and it becomes possible to do improvement 
of the current density value which turns into a generation-of-electrical-energy electrical- 
potential-difference value of 0.2 [V] which is threshold value in the generation-of-electrical- 
energy engine performance of a solid-state polyelectrolyte mold fuel cell (stack) in about 30 [%]. 
[0105] Even if different is in the cross section of a flowing path by connecting with a serial 
mutually and having formed the flowing path of reactant gas between the input of reactant gas, 
and a tap hole, the flow rate of reactant gas can be made eternal, and it becomes possible to 
solve the problem by unequal distribution of reactant gas. 

** Installation of the manifold to the parts of input and a tap hole can be made unnecessary by 
connecting with a serial mutually and having formed the flowing path of reactant gas between the 
input of reactant gas, and a tap hole. While this becomes possible to form input and a tap hole in 
a proper part and being able to miniaturize the appearance of the direction of a flat surface of 
the electrode layer of a stack, it becomes possible to reduce the manufacturing cost. 
[0106] ** Between the input of reactant gas, and a tap hole, mutually, it connects with a serial 
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and the flowing path of reactant gas is formed, and by the shunt of the reactant gas being made 
not to be carried out, even if it increases the cross-section dimension of the flowing path of 
reactant gas, a desired big value will be acquired as a rate of flow of reactant gas. Thereby, the 
process tolerance about the cross-section dimension of the flowing path of reactant gas is 
mitigated, and it becomes possible to reduce the manufacturing cost of a stack also by this. 
[0107] ** Since big dynamic pressure's being obtained is that the water of condensation which 
piles up in the flowing path of reactant gas is certainly removable as described above, in the 
stack by this invention, the constraint like the conventional example that the flowing path of 
reactant gas must be arranged along the gravity direction will be canceled. This becomes 
possible to install a stack with a proper position, and it becomes possible to reduce the 
installation area of a stack. 

[0108] ** By forming the tap hole of reactant gas in the center section of the separator, 
carrying out conduction of the flowing path, it is that temperature up is carried out one by one, 
and reactant gas becomes possible [ reducing the generation degree of the water of 
condensation by being supersaturated ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by one example of this invention corresponding to 
claims 1 and 2 is equipped, and was seen from the same direction as the case of after- 
mentioned draw ing 9 

[Drawing 2] The graph which shows the example of measurement of the generation-of- 
electrical-energy electrical potential difference of the unit fuel cell of the solid-state 
polyelectrolyte mold fuel cell which becomes this invention by the example 1 as compared with 
the case of the conventional example 

[Drawing 3] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 1 and 2 differs is equipped, and was seen from the same direction as the 
case of after-mentioned drawing 9 

[ Dra wing 4] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by one example of this invention corresponding to 
claims 1 and 3 is equipped, and was seen from the same direction as the case of after- 
mentioned drawing 9 

[Drawing 5] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 1 and 2 differs further is equipped, and was seen from the same 
direction as the case of after-mentioned drawing 9 

[Drawing 6] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by one example of this invention corresponding to 
claims 4 and 5 is equipped, and was seen from the same direction as the case of after- 
mentioned drawing 9 

[Drawing 7] Drawing which showed typically the important section of the separator with which 
the solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 4 and 5 differs is equipped, and was seen from the same direction as the 
case of after-mentioned drawing 9 

[Drawin g 8] The sectional view which showed typically where the important section of the unit 
fuel cell with which the solid-state polyelectrolyte mold fuel cell of the conventional example is 
equipped is developed, and was seen from the upper part side 

[Drawing 9] Drawing seen from P arrow in drawing 8 of the separator shown in drawing 8 
[Drawing 10] With the block diagram of an important section having shown typically the solid- 
state polyelectrolyte mold fuel cell of a conventional example, (a) is the side elevation and (b) is 
the plan. 

[ Drawin g 1 1] The detail sectional view of the Q section in drawing 10 

[Drawing 12] The sectional view which showed typically where the important section of the unit 
fuel cell of a different case with which the solid-state polyelectrolyte mold fuel cell of the 
conventional example is equipped is developed, and was seen from the upper part side 
[Description of Notations] 
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1 Separator 
11ASIot 

821 A Partial flowing path (slot) 
825A Through hole 
826A Through hole 
825B Through hole 
826B Through hole 
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[0 0 2 9 ] te»)^(Cj3lt^*fc*i£fiCDX^-y^ 9£5 

o~ioo cc] s^©fi^(cin^Lfco. Mte 

±fc*aBT?*S. #fi8Til WAfcf, 5 0-1 0 

o cc] s«©ia*cwssnfcs»at9 9*«, t/^- 

^81, 8 2tC^$n7t»8 1 1 B, 8 2 lBtSI 

srrsctr. «s»*?fe-k;u7«. ^©igistcsgyt^n 

*DE« 9 4 Cgf'SnfcEfftfiW: 9 9 1*6 
X*y*9C«AU i0JE«9 3 (CttVd tl^EVSME 
#99 lrt^X^y £ 9CD^tCgftai$nTV^<, 

[0 0 3 0] ft^t/^-i'tl/T. — *©«ffit*K» 
#7.9 7£ffltffE$-ar.53t8 1 1 AS. ffi*0«ffi 

i:i{tSJ^/x9 8^isstsi8 2 ias, ^n-?-*n 

¥««li:LT. ra#ibT<Dil9 9^ISSt^ 

[0 0 3 1 ] ft3fe0J©B#K#^«fl?St§yj&**m»;ft*« 
7L*¥fi*8»«» t. LT, 012fC*Lfc« 

J«£8pr>¥«&fc»SttTH*. ££T. 012(1 ft 



caw u ^(Dmwzgm-rz. 

[0 0 3 2] 012tc£>I^T. 8AI1 08, 0 9 \Z7ji 
Lfcft*^Jl3ck^**?l6 8{C*fLT. -fe/^U-^8 1, 
8 2 fC#X.T, tAl/- * 8 3 , 8 4Sffl^<5«t'5t:U 

fc¥«mTfe«.„ t/^-^8 4ii mmmstm^-t 

8 4BH #X£3ia-r -5 fro. A»&J» 

eitttfiffftiaetttsiA. u*>t>. £e&*s^ 

?8 2^fe©tPl-©, «ffc©«8 2 1A, US 8 
22At, 7Z*-;i/K8 2 3A, 8 2 3 A i^Pj&S 

4 Atrffl^jXtj^tT. t/ti/-?8 4ll ir/iu— ^ 
8 2 ©&0«tSS£T«*.£ -fe/^U-^8 

— ^*^gP8 3 At. SjS#XiI*7!ESB8 4B<h|^«©« 
SSJ*5E«3lf7i»»8 3 BttMSn, Rf5#X 
jl^tg|5 8 3BSt/tl/- *##g&8 3 AlZ&&&$SZt 

[0 0 3 3] t/^-^8 3, 8 4{C£sViTte, Rj&# 
Xte. I8 1.1A, 8 2 1 A«p£aiIl''PO, #X©j§ 
jHHt*«fOR^xa«ElB58 3 B. 8 4BS^jibT, 

tttwiiiig 7 a t&ftsi«ffiffl£ 7 b tdaesnsoT* 

-5.^©^. tA"l/-?8 3, 8 4^I17A, 7B 
®^OTtS»L^7ffif*5(lli8 1 c, 8 2cit 
B18 12A, 8 2 2AOMWSMt^t/^- 
?81, 8 2©I^timt), tll7A, 7B©± 

MffiZi&Mls&o z- iiz. tmil&tte-oT^Zo :W; 
.1:0, lil7A, 7BK«£-r«J6*tt*. JigBMft 

js^^^-r^dtc^^-s-k/iu-^s l, 8 2$ffl 

i!8Afe, ¥«*8C0«^i:|S|«{C, X*y*9£ffl. 

[0034] H^ai©«ifiKs^ox^y^9-en was© 

f&8, 8A\H<DfcfcJjX\Z\Z. *<DmtiU3ftilZ®r>TlS 

{Cifi< WtTX^ y ^ 9 »C«l&bfc»^i£-ett, 
8 1 1 A, 8 2 1 A^SaiJSf SSJStfXT-te. SJS^ 
X©«EtHP (Ka7t8 2 6 A^t*T*S. ) IZ&K13.Z 
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#X©{t«&Sa<5FSU «»*air;U7©IB«ffi*Ofi 

8, 8Art*»6«tt*€a^fc#tH-rant*«iffst 

CO 0 3 5] (ft«8, 8Aftft$ 

®RjS#;?.©JE2;£*iJffl LTfl IttiU 
CO 0 3 6] MfB©®39(C<t2>^ffi«, SJStfXtLT 

fco WB©<2fflfc:<kS#fttt, I^IUttiffiA^O 
fflBiaftfc. #If 6 - 2 4 5 8 1 3^£J:*B*MS# 

3S«fc*5B-raj:-5fc-r*fc«>^ s«© 

«S • MS«t£>Sicft« - tT$5. fi&E©(S»Sfc:«i:* 
£j£#X£®SK£-ti-£iiSitS§ (18 1 1A, » 
8 2 lAfc£T»-5. ) «t»£»«"r*Rj6:*fX£38£-r 

tBfa^ffiT?**. EE^PiTfiitt. EJStfXffiSKR©*? 
STfft, SSTl-StR«jtfX©i«*K:J:-3Tie*0, JBE 

n*. £©3£B3te> '©®SlcJ:3*fetc«f -5>fc©T- 
CO 0 3 7] -«65Sf«tlT. 5^tcMWC&i$£ 

(2tr • cos^/r) — p g h • c 

co 04 2] «»*s*bTir»**©#ais*afr* 

o s e = i \zfcz>£o\z-rz>ct. Tfctt* e&m 

^-y^9©«pg2r> R*^X36»H10 (a) tptC^EPT 

*i/fcri<c ■en^hot/ti/-i'8 l, 8 2 (t 
/tu-?8 3, 8 4<DmsbmmT*&z>. > ic^j&sn 

fc^fX®gitffl©^8 1 1 A, 8 2 1 A4>£, -5-©ft*&{H 
*S^*^]lcHUTJi{ai|tC, *:<DWtiiW&mtlJjfil\Z® 
LTT«Kfc*J:3£E«U;fc©tte:©saic*-?vvr 
<^£©-c&<5<, 

CO 0 4 3] ft*. ffrl2bfc7K«^*^-v h'Pk tt» - 
OSEWICfeHTB, MfB© r£3j £ r^;5j Tr£«£ 



nfc*»©«»©-tn-£n£. mmm^zw-nvxm 

ffi.ZtlT^Zm-S&^Z-ZZLUZ-tZ. ^--5 l/T, d© 
«t»©l*3&«*H±oTEBasnfc»^*#iL*. c©» 

^. ) , ®aa© 3 ®^©^e^f i ». 

£;ft©^i:<, *08ISA(Jt, *£«&©fi£©IH 
©8MMi*K:«fcoT;j£*D. *K©*g*«r©i:#«. 
^12© r^;3j ©jh©SH**»5S 
ttSffi2j£3£tJ*jfcK«i<2jf2 «^©BE^»Tffi 
**Ap s flfg&©*rffi«*Si«<£. 
i>»I©^i:<. MB© T5S4J T'S-r^tA^T^So * 
fc. ©3B©S^tcSo*#*{c«!i<^ f 3 tt. flFKfKJS 
SbT^-5*©«S-+te**hT?, «#©ffl«E#lSjj&*a* 
©•<*fiK:»UTfcTAflW0T**«£K:tt. *© 

&«£p w tt. a^©snia^€:gtB< ^ai©cr 
i<> &fB© r^5j Tftbf ^fet^f 
i ttflpgKjt«bT*#<&*©T***«. ablest? 

^tRKHIK *> f 3 #«g©2*KJ*«bT:*:S<&*© 

t% -«ic^*sftti*«n**©*t»±tfs*tt. « 



CO 0 3 83 
Cftl] 

fj =2n:ra ■ cos<f) (3 ) 

CO 0 3 9] 
Cft2] 

f 2 =SAp s (4) 

[0 0 4 0] 
Cft3] 

f 3 = <°w S h 7t r 2 • c o s 0 ( 5 ) 



tt. (f i - f 3 ) <f 2 

[0 0 4 1] 
Cft4] 

os 0 < Ap e ( 6 ) 

tltz. f\ if 3 ££ffl^T\ r^7j ICioT^ii^fc 

©t£<5<, 

[0 0 4 4] 
[ft 5] 

Pk =f 1 - U (7) 
[0 0 4 5] 

tt, 0i|>t«, Htii4©X^-y ^ 9TI1 tMU-^8 1, 
8 2ftt**«J$oai8 1 1 A, 82 1At^£tMAIf 
TfitA p s ©«#, »8 1 1 A, 821 A©-€-n-en*i 
ftOTlcfiH**^ Fpr «E±Qt)**<a:SJ:3f'KS 
i8 1 1 A, 8 2 1 AMW.&&Zfi&.fotfX<D 
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mm** sate© r^6j tz£z>mmm%.2nz>£?i l z 

■tZtmz. #18 1 1 A, 8 2 1 AKftlxT. mti^fii 

[0046] j#ce-rsini)H*«»rfcfcsai 

3*1X^-5. 'Jill -fe/IU— ?81, 8 2©i§-&©^T 
t < , m®.<Dm 8 1 1 A, 8 2 1 AO^n^tUZKfeti 

7.f>m^\zw-ni>xmm^tix^i>m^z^-c. ms 

1 1 A, 8 2 1 A<D^:tl^n\zmffi.ZftZ>Kfoj]X<Dffi. 
m&t%m{tTZ>1Ztf>\Zl** ±T<Dffi8 1 1 A, 8 2 1 A 

© as \z nm s nfc*?g t> e£*t set s t 

#XK*rt-*»8 1 1 A, 8 2 1 A0£$li5ftSflWM 
'>^n?>^tT$0> — BB©*?i8 1 1 A, 82 1A©M 

m\z7k.ffi-/)wm2nT^zz\£\*, ^©#?©kjs#x© 
[0047] ja«a?P7K^*s@iBS$nfcis 

ckSfltfifcKiS^Tte, M8 1 1 A, 821 A£5t£(CSl 
Sf* SSS* (CM L T £ n&^*T*# £ ©T?$> -5 

ut^e.jwcsnxtfccDTS^. z\<Dtztb\z. mm 
<t<. m$imm j t)nzt^Tit. zroztnwzt&tf&T 

14, dnKfl!lr»&ftfc¥«*l8> Tt4, *gfHt-502* 

lt*l>0. 2 (V] ©§g«*J£ffitC3;T{£TbTUi; 
5©-?&-5. 

[0 0 4 8] iu5T, I811A, 8 2 1 A©MffilC 
M»Snfc*»«IISsl/J:5 ttSi^Ctt. i8 11 
A, 8 2 1 Al4&j®7M;:<fcoTteHg£nT^fr^© 
T» WIBCD T^4j (Cft? f 2 ttSFftLWfc^Zltfcfc 
4. C©*^©l$*lC:#LTW3>lT&-5©t;i. WE© 

r^C5 j f 3 »8 1 1 A, 8 2 1 Afi£Sgit 

[0049] £j£#x©»atK©»iB«MK#H»T** 

i§££0JtC R^W©*£-©»)/£Ap u 

©;ri:<#:ie© r^sj TasfcTcfctfTtrs. 

[0 0 5 0] 



[»6] 

Ap u = (A 1 /d) (p g u2 /2) (8) 

Z.Z\X. Xte<g<Dmm&®.> 1 (iflfHKDSS. dteRf£ 
^©i£g. P g te£Jfr#X©£g. uttE£#Z©iKji 

£Ktt, ft*J£©g3a©6$£a, g#J£©$S3©ft£ 
Jbtt-St, r^8 J KiSttSdtLT. &I2© ^ 
9j ^StlfcffiitidSffi^SrtT, r^:8j 

[0 0 5 1 ] 
[&7] 

d = 4ab/ [2 (a + b) 3 (9) 

a {cPL-xf4, <g&ip&m%i?z>Kfoi3xtfmffiVimz 

A«. ^a©cTi:<^|fi© rsioj T'mt>?Z.tW 

[0 0 5 2] 
[fit 8] 

A = 64/Re = 64v/ (ud) (10) 

rSl 0J £ r3£8j iCftALT. BEApd ©W^it 

r^c i i j &&-%W<DmWM#;&ft-D 

[0 0 5 3] 
[&9 ] 

Ap u =3 2 y p g u ( 1 /d2 ) (11) 

[0 0 5 4] 
[S10] 

Ap u = 8 Jtv p g 1 (u/S) (12) 

rsci u , rsci 2j *^6M<t5i:, SJStfx 

<D2*£fctt«8©IWffif*KEH:0rr*. »8 1 1 A, 
8 2 1 Art£ffigirr&,Kj£;;tfX«> StA>t*©*^-('@ 

««n?as50T r^i u , r^i 2 j tff&SL-rz. 

u ©tt£Ji*:3-& -Soffit LTf4, #cE©3fflDa«SA. 

[0 0 5 5] ®S^^X©DStigu^li^:r-5. 
(DSS§©ffl^Sgd£M<-r&o CT3S:to%flPBS©Bf® 

as^/jN$<-r-5« ) 

*f[iB©®«©ggau*isA-rs*fei4. s£#x©#t*& 

»*to. sfs^ x e>mm&g> < n 5 a df 5fi«a»sisA* 
{£T-r?»©T, sjs^x©#t^»^itAi-?.*fe«»s 
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i;ioti8 1 1A, 82 lA^l^nSCt^HS 

-f s fc» © ma* t &«*©** c m #t s t> ©t $> 

gffi«8 11A, 8 2 1At^iAl:J;oTg 

[0 0 5 6] £*±©Cl£:#><=>. ftffiA p u ©ffi£if*$ 

*Tf#5a*t>*a. I8 11A, 8 2 1 A ©«■+&■*> 
**-tftS/hS<-r*^tTf. W»©»rffi«S£*3< 

nfc«»©fli8 1 1 a, 8 2 lAw^n-^ntc 

-r&fc>-5> SI8 1 1 A, 8 2 1A©ifS 

H«©14Tlftt»t;i' 7 ©5B*tt8gjW6T 
-r*CtCS:S*6Tf»S. ^©fcfetc. RjStfX©^ 
*»E£HUtt»8 11A, 8 2 1 A©SgrM«S{a* 
tV^t^SJK. iEAp u fil^ia±$1±S«^ 
■&fc*tt©»ffl£ffUt«>S££jWT€?&^©T**. 

[0057] c^bfcww^ir^fcj&fc, «it»i, 
u-^8i, 8 2©zrt#, aaESffiK«tsx^y^A« 

#-r^1r/^!/— ^©ffijgT&oTtt. i8 1 1A, 8 2 
1 A*^±»CHSbfc*»**»*f*OIC+»fefi[ 

k ffi£+#C:il£*.&fii©BE*>|S?TAp s £fg£-f-2>;i£ 
#Tr#T*>, £T©it8 1 1 A, 8 2 1 A©g®JCft-# 

u «A«#SttSH£fctt. K*fc#X©»itj8£*£<T"5 

[0 0 5 8] £©$S9Itt. flftft©%*&ffi©|8II!£lc£ 

l fc*fg©^s<& Bits t-r s mfcrnm-mmmm 

[0 0 5 9] 

ta. 

1) ->-htt©B#ilMHP«Mt#©*#RBS£. -^© 



«Si|sf«?i&-t;i/t»[fi]Stx5fiiJ©iBfc»oT^3nTS9 
fB©#X£aSit£-ti:3<h#(r, ii&fB©»itAQi5«fctfSitttJ 
□ KEaanfcaiM&iStfU ^©®^tS§tt, flSffi© 
#X*ffl»EI&k:a»te1*5IRK:5S£T*ffiaSn r tt#. 
ffl«EK*««fD*«l**^y Ftt«fcDfc:fc#<&*«fc3lc 

*f©*Bn**rU J»E©a8tt&tt£©i*®Ket£SXS 

wsm<Dflz.<Dmffi\zMVTE.Mz\B.m\z&mzntL&ft 

[0 0 6 0] H©«figtf S^ltlCfcD, X 

UTtt, ajStS§©»f®«^^-©^STn*©a«K^ 

E5«iK:»«ufct-rntf, a*i&©fis (Wi3© 

8j fCiSttSgSSftS IT**. ) t, aftt8&f*3©£JS 

rsciu , r^i 2j jffl^st, iEA Pll £ n 2 

[0 0 6 1] Sifc, itufBtC&t^T. SJS#X©*£|WI— 
©$$T?aSftSS©»f®«*nl/2 fg^LfctLTfe. 
rSC 1 lj , riCl2j *^Ap„ &nfe\Z-?2>Z\ttf 
fro. ffiffcrr*£ Suit 

^©cfc-stc. cw^Bj^jiffl-r-s^t-z?, ass 

S&©ff®«S, K^X©i«^u*«ttf»EEAp u SrPI 

i$i;:ii±i-S£ia^ffi<hft5©T*5. 

[0 0 6 2] 2) flftE 1 3gtdB«©*a»CfeV» 

t. -t/^u-^3&«*r-rs*»:©«»ffl«Eis*. MwmftL 
•t ;u \zm& s n a as**;*/ x 43 £ OMafl ri<-fc - 
^tciStA^n^EStAPt, aaE©#xj&*fe/ti'-**>5 

[0 0 6 3] -5-5 LT, ^©i^ttSdtlCiO, *u 
IB 1 .tSflUH til-©^ffl €rf#?> - i^Bjtgt?^?) 
t*tc, ^T©g|55J-aSitS&ttSJC^X©a«tlC^LTE 

9iK:ttttdnT^«©T. ®^©gp»a»ftss{cw®«© 
\z^m\zmffitz>z\t.tf»imti3.z><r>-Qhz>. 

3) WEiaicE«©*ak:*v»T, 
*«#-r*a»©»»a»»tt. «s»*«i-fe^tc«i&sn 
■6*s^fz*«t^R'ffca^x*«-fe^u-^cfl6Asn* 
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□ t ic^-n^na a $ nts * t r a n t ic <t o m 

CO 0 6 4] *5UT. C©*^fTSC:i:C«tD. M 

12 1 sic .ksftuH tiwi-of^ffl ^ z. ttmrn-ztoz 
b&©Ttt. t&B©#*£{JM&-r*&*©ffi 

is-?<DMn^m±)\stmfa2nz>w<»ffi\z?A-DT]&f$. 
•zftTMmntfx&mffi.z&ztmz, mmoffixnis 
£zfffithcnzmm2nfzmffi.&k&ft^. c©a«» 

mz*5\,*T. -fe/tu-^^-r-saflBSfe. heap** 

tfSitHiP©^©— #£HtJ<fc'5lCbT. b#>t>, M§E© 

^x©asttcHbTa^cs-&T^Uv ccoaossscD— 

z<nmffi , &v>mj5<nm#!>%:. mffite-t/mfczntzmmw 
ftM\zMi&znrzffiAn&&zfffifto<Dfi<D4&i3izmtii 
■znTt£Z>ffii$,k-r2>z.k\z£r) % mftznzo 

[0 0 6 5] WI21^~3«Ti3^Lfcf^ffl«> -t©fE 

ffl*«*i;»fc3i*^&, mm i *~3^tc'«fcs«i^sj* 

oaSE8&©*.tCfEoT#6n-5fe©1f{i#i^. fSKlJI 

~ 3 mz&zmmzj: ^tx^m^w^mffi^n$kt 
VTwtmim, 2 m-zmmistzftm *mz> z tt. £© 

fgBJi©iifrai©l«£«J&b£5 tt £>©**. Cl©4^tC 
[0 0 6 6] 5) £<=>(C£fc> tfrlB4SfClB«©^fC 
#xi> J;l*Stffca!:*fX7Jt-fe/l l/-?\zffi\2ti2>ffi.\n 

&mffi&*W!&2nfzmm(Dtt-wtzj&i&L. mmv>ux 
w±:A\s—?fr$ffitiizti?>ffi,tiia&mtiii&&Mi&zn 
tzmm<D*&mzKrfLL,-zts.z>m&L}i-tz>z. t \z& 

[0 0 6 7] foLT, Z(Dmf&<Dm&iZ£,^T\$, ±. 

nu-zn^mffiTzmoa™*, m-<Dm&mnn 
mwz&\,*Timttmzi&miitm<ZL2>fiimzAr)i3.& 
easu teMmizm*>&&iit3.z>m&Mnnm<z>*.i> 

%L<Dtti&frz>mtii2tlZ>Z\k\Zf3.Z. Z<Dtztb\Z. Z<D 



m&t-r zckizzo, mum, 2m, 4miz&z& 
mkm-toftm&'&zzktfvimT&zkmz. usis© 
j3zt>mffi,is-D-omx.&&znz>z\k-c, mma\zi3.z> 
zk\z£z&m*<D&rfLm£&&m-?z>z\kh-siifetZL 

5©T$>-5>„ 
[0 0 6 8] 

mmmi ;ait4. w#si, 2k»«t*i:©5bko 

\Z J; S H#*^^ «*KS!*H«»****.*-fe 
/XU— *Og8B£^3$;i$K:*bTlffiBB©0 9 ©«-&£l^ 
— ©#[6]^iE>jl.fc0T£&„ SltCiSI^T, 08, 09 

AS-tAU-^ira-^lCttPID^*#U, ■?-©» 
9i 01*ICB, 08. 0 9Tttbfc 

014>£WU 08, BS'fi^^nT^S^y- 

£ftT<^5. ^©Clitt, ^fg^n-50 3~0 7tCO^ 

[0 0 6 9 ] Hltfe^T. ltt. 08, B9fc*bfc 

2 3 A©<sefflSrihfe. KS7t8 2 5 A, 8 2 6A^0S 

K<t8l#X9 8 (0*£«B§b 
ft. ) £a*3ii:*W$Hii*»Ta*GDtt©»l8 2 1 A 

tcaas-frTjgfiKbfc-feAu— •tnv—9\ 
8 2 1 A©«smtt» «8 2 1 Atm- 

OKiSMSbfeillACk^T. &-fb£iJ#X98© 

asKfcnbTStiKffiMJcftttanT^*. 

l* 5 tt5HA8 2 5B, 8 2 6 BH 0^c£#B§b 

fc8¥8 2 1 B{c3Sa£nT^£©T&-5^\ ^ni?©-ti 

/^u— ^ 1 tfw&MT&m 8 2iBii, se^]©-fe^u 

-^8 2CDl^taR&0, IIA 8 2 5 B iKa?t 8 
2 6 B £©!«£, *M£9 9©a*KMbT5«r»Cia5iJC 

[0 0 7 0 ] ^©»W©ffiS*ittCMUTtt, -tr^U- 
^ UCi3tt5«8 2 1 A©ffiS»«H«tW«T?»*. 
A*. IMX9 7£ISSt5, Se3fe0IJ©-fe/^— ? 

8 1 fc^-rs^osswfctts-fe/^u— -e©0^ 

out. u»wx9 zsaaES-tt-s-fe/^u-^tt, 
sa7t8 2 5B, 8 2 6 B«t. jmtcaa$ns^9 

[0 0 7 1 ] ^n^©-k/^U— ?\Z. ^©0^^*BSb 
©H*S*BSbfc*fi[*»««l <¥««!) ^«^b, $ 

^©^SiterolSScil^aBt-^^tlcioT. d 
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-^8i, 8 2t££zm^tc, '&&m<Dmnm8, &m 

[0 0 7 2] tovr. tAi/-?ifii, fc&Mtm 
-©so Ccm2] ommmm^m-om^^vtzm 

KMW®M7B\Zft\sT. 1. 4 (Nrm3 /min) 
(DWUmtiX 9 8tlTO^f5il&t5„ ItffcM**! 

7 1 (mm] X7 1 (mm] . ?S 
8 2 1 ACDSlT®^fe[i. ig^2. 0 (mm] , ^Sri* 
1. 2 (mm] "C. WJOtAU-^8 2^i8 
2 1 A,fc9fc^©WH«;^±§;*:$nTt,>So -tr/N*U— ^ 
l^}tO«8 2 1 A<D*m$'&$imtm-<D 2 2&T'$> 
V. mi lAm^fflMSBl. 6 (m] T'&Zo 

mw^mt, ms z i a, nAtsis cm/s] 
[0073] tni/-^ i ia*^snxa^*t» 

K{fcSM&II§l7 B tra*©5 0 (cm2 ] 
IT. 0 . 17 (NrmVmin) ffll^^X 97i 

uT®«***«<&-r*. mnmmm i A©n»-+8. 

mitmmmmT Btm—<D7 1 (mm] X7 1 [m 
m] T&D. IS3JX9 7£ils?it£-t*&«8 1 1 A (0 
^£«m§l>fc„ ) ©WS^-fete, *jfi«2. 0 (mm] , 
ggS*i0. 6 (mm] -feZ^ 9 1 JWt^jg 8 

tt. «81 1 At, $8 1 1 A©fflSfKI£**«-r*Jftl 
lAtl«Oit(5'l>S3 (m/s] ©SSiiTil^-r?) 
utX 6 (kPa) ©ftEEAp„ #»5ft*. 

d©ffi«. -fe/IU— ^ 1 [C*5ttS^»CM-rSffi<k»3 

t>. mm, »ffiojas#tt>/hs^ttTf 
[0074] mm(Dm^m-Dtnu-9^m?Lrz^<D 

f£W\Zl3.Z>Xi7y2te. 2 2*©±T©«8 1 1 A, 8 
2 1 Aa*RJ6#X©a»KHLTfflWlcSH*SnTI^ 
S. iOuiCiO. ST, jgJS#X©aiiitS§©fi£ 
(ffilE© r^8j KfettSWS&g;* ITS?.. ) ® 

we© r^;i2j ^e»)EEAp u ^^<iitcti^:T# 

«, 0. 0 4 (kPa] @STrifcS„ ) utT. aSft8& 

x©a^ss©n?iasK®«^^^n§ t ^-s mmt>m 



[0 0 7 5] £it> gtffcftJtfX 9 8 ©±T©fft 8 2 1 A 
1 1 A{cMbTfe?»8 2 lA©«§ti<B-T* 

s„ ) „ ^tttcj;^ m^<Dz\n^(Dm\zmxmm, s 

B^©*^©#»^i:^HT*SiS^X©a^»fSa© 
t^fc, (@*©«fC#TSKj£#X©^i^&#S2£^5 

*^ij«»»3nft^ctT. 5j&#x©ast&©»Tffl 

Atwien^fflt, sj^^x©a^tss©»rffi^-te 
tc wt 5 joists© mmamm s ns 1 1 *>& s ©t 
&s„ 

[0 0 7 6] IftifCDitt*. iftlB©«^*«F-P-fe/t^- 
K^«»llS!«S»««lomffiJ(8»««l©fS««£E©aO 

«e*^j©«^<i:it^UT*-r^7 7-e*>So b 
20 [%] , 7K**«t^a©«*&ffi*n*ico. i 

CMP a] ©^frTSISS^nfcfeW-C^S. 0 2t*5^ 
T. iSe*^J©#-&{Ctt. — g|5©«8 1 1 A, 8 2 1 A© 

TK#ffiTr&SO. 2 (V] ©5S««EEtt»CfiTlxTH 

So cin»c*fUT^©%w©«^Jc«. mmvtctz.^ 
ifEtwits^o. 2 cv] t^s^©msss 

Sfffi5:lS^;-rSCi:^T#T^S©TfeS„ 
[0 0 7 7 ] fcfcifc, t9IB©«fig;$:j#0-fe/11/-^ : £ 
- ©5gBJ IC^ S X ^ -y i7 «. huIE L fc «t -5 (C» 8 
1 1 A, 8 2 1 A©fiffilC^*anfc*SfS»*T#5 

A 7 Hpk fit2ri8^.fcAp s tt*i#e.ns©-C. 18 1 

ia, 8 2 i Artcmis©*tt#a*»B£n*£vo£ 

WO^^y^9&i:**ffoT^fc. 18 1 1 A, 8 2 1 
m&Wk2tlZ>Z\£\Zm<t2.Z>Z\HZtiZ> 0 Z.<Dtz£>\Z. 

^J^«. *mffi©«S*[^^a^*rfi]ic»o 
©KBieaisiB/h-r* t t."5iigt^s©-e*s. 

[0 0 7 8] *S£«SJ 2 ;§3I1 gff^JS 1 , 2 tlM^-T 
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©H9 0»^-tra— ©*IrI*»6^H7?*S. 0 3(1^5 

-* js« <t-5 @#S5#^ mmmmmmmm^m a. % -t 
ft\z\mcnnzttL, tomwzgm-fz. 0 

3 4>£tt, 08, 09TttLfcft*tKtnrc«. ttSW 
&£Hf©*£gBLfc. 

[0 0 7 9] 0 3fZ*5t,iT. 2tt, B 1 K^LfcC©^ 
WtCfcS-fe/^U-^ 1 C»bT. IIA8 2 5 A, 82 
6A, 8 2 7A, 8 2 8A, 8 2 5 Bi5j;£K8 2 6 B 

(Z\tl^<D 6 <@<D*il7t*^bTHig^J 2 ©l£9§©& 
^Ttt, KB, Hul2©»ii^8 2 5 A^fi:s2-r^t(C-r 

3„ -tA* V— 9 1 (Cfett^S®^ 8 2 5 A, 8 2 6 A, 
8 2 7A, 8 2 8 A©}gj5£&fifcL ft*09©-feA U— * 
8 2 7it*{C*5tt-5Kji7^8 2 5 A, 8 2 6A, 82 7 
A, 8 2 8 A©Pfi£&S£ggffiL>t s &©T&5. L 
T. 8 2&£*Ki5tt£»l7X8 2 5 

A, 8 2 6A, 8 2 7A, 8 2 8A©f^filH 
jJn— ;i/H8 2 3 ASr^LTfT5#8l8 1 1 A, 8 2 1A 

■E>nfc&©T&5. 

[0 0 8 0] 7~*-;H«8 2 3ASf 

ffibfctr>C©38HKfc*1:^U-*K:*^T»a. MaA 
825 A, 826 A, 827 A, 8 2 8 A©J£j&&«© 

tc«wm. 01 103 t£**)fcT5££-T?*BT?s* 

WfecDKii7t8 2 5 A^fcPSStl?) 
gB&©*»8 1 1 A, 8 2 1 A<DRj^^XffidiE^[S]©fi^ 

fc. C«di:(C«fcoT, Bf[fecD*ii7t 8 2 5 A^KPJg 

cD^B8 2d, 8 2 e ta^mm^mtimmvrzhoyti, 

T^5©-T&-5. Z.tl>Z>m 1 £«fc-5-fcAU— ^ 1 tttS 

[0 0 8 1] MI3©«»J*8 2 5A<*fc|»S53n 

TI,^«;#ifft5Il lAi, -fe/SU— *2©J* 
I82d, 8 2 e t©miB'+ftH. AS 8 2 

f, B*£#«Lfc»8 2 9fc£©#Jfc*#*bTj£»& 
e>n-5. WflEcOfiji^S 2 5 A^iW&fifcSn-S&EW:, 
*<LTS66nfcaffi8 2d, 8 2e©&S£S(;:L 
T. MAtf. i8 2 7A&t'C«, fffflfctoUf**© 
*a*9 3 1 fc#T*K«#Xffl©Btf©SM«fe**, 
SIMS 9 9ffl©B«S«#9 9 l©g*fB8fr£©£J6# 



*#«bTj£«>&ft-5. BufBOKa?t8 2 5 A«£IM* 
£n-5gBft©i?|8 1 1 A, 8 2 1 AWSSSSB^, 11 1 A 
*5ff£Sn5tIH mrffi©»a^8 2 5A^©&g£ 
StCLT, 181:958 2 f, S8 2 9, fe ££R>-fn&0^: 
^«BSLfcii8 2 7 A, gfflfcfcDtf #©£a7t 9 3 1 

T. ^nftHI^tt, »9S8 2 f 

Stl, £©&gB8 2 f ©»J*tt«{C^*J-a:T, *(C0* 

fc#«L&«*Htiii«7A, mimnmm Bvw-wm 

[0 0 8 2] mBE<0*ri6*»-3-fe/'«U-3'2Sfl^.fcC 

T 6 Z. £ ifl -Q # -5 © T * -5 . 

;04tt, HI*B1, 3 £©5B9I© 

— ©*iS]^e.^,fc0-e*-5o 04{c*t/iT. iii:*l 

fc«*3Bl, 2fcS*«-r*C©58W©-*««K:«kSH 

^s^m^ss^ma^ii^s-k^^-^, feet 
08, H9ic*ufcse*«K:«t*a#a5^«»H 

s*tu •^©siB^<£*»§-r«>. fc*s, 0 4 4 j tctt. 0 

8, H9T#bfc«F^Kt3V»Ttt, ftSWfcflF^©** 

[0 0 8 3] 04{Cfe^T. 311 08, 09fC;*b£; 
«{ajCJ;5t/'il/-i'8 2l;»LT, v-*— 8 

2 3 A©&ffl£it#. 8Kfc>W:tfX9 S&fflSSS-tt**^ 
®0it!ST*^IH]«©^8 2 1 AS^fE-r^iofCp^L 

tt. *1\ !8 2iA©aafi (£©*W;:i5tt-5H& 
«fceSctt»IE-r*. ) «. *1 lAtioT. Rfcffll 

<tf>^^8 2 1 A©K?iJ^8S«, 1t©:Sf (04TB3 

ff©*^-^«»j*ufc„ ) -wBjfcsn*. d©m»p©^ 

8 2 1 A©aL5d««KOlWTfH:. !821AtillA 

tT^snss^x©asggs©ss«, isifn*tt 

tS©I8 2 1 Aoa«*6«IH6©-€-n-entt, S/hfe* 

3 1 A£^UT5V>Kafe5iJlC»8(SftT, Ka7^8 2 5 
A«hKM7t8 2 6 Ai©P B T(C»®$nS©TS^> 0 

[0 0 8 4] ft*3, -feA U—9 3 3&«Wr*Kffi3*t 825 
B, 8 2 6B£, 0^5«S§tfc?S8 2 1 BtOiii 
«, tAU-^3t, SS^f^T. 9 7 ^®Sit$-&?> 

^*^"J©-tA°U-^ 8 1 lZW&TZZ\(D%fmzt3.Z±.rt 

u-^t©w^, z\tm<D~trt\s-$*:m^x 
mi&zn2>&nt& j $>7>9v?izfrfrt>2>Mmt* mma 
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[0 0 8 5] ^-5UT. t^U-^3Ttt, «£3l?0iJ©5 
(g©2 5 0 (cm2 ) t^^jSVittSSHSr^H^S: 
#B§LfcStfl;#J*g®|7 BKttUT. 6. 7 (N r m3 
/mi n) ©£m£{jy&T5. iftil«7B(D» 
Tfffitt. 16 0 [mm) X 1 6 0 [mm] , M8 2 1 A 
©#rB^te«, d, m2&lZ2, 0 [mm) H 

mm \z&z>±.n\s- 9 2 1 aj;9 *>-?-© 

WBj«W«ii*SnT^S. -fe/IU-* 1 A«l#rp«8 2 1 
A©£#&te 5 4 #T*& D. #18 *A*l»KO» 8 2 1 

©?gl 1 A£-f tr-?-©iigMft«2. 8 5 [m) 
[0 0 8 6] ^U-*3Ciitt5£f&#X©S8iEB&© 

5£ (waao rsci 2 j ksw- i-e»*. ) 

tt. iWfB©*gJ£ft© 2 . 8 5 [m) T&D, UlffiA p u 
©ffite, C©2. 8 5 Cm) OfBfiS 1 iC#«LTft 
SM. KJE#X©H«k:WL.T£«©ill8 2 1 AS* 
?!JtC^Ufc»^(r*fLT- n (tAl/-?3©S^B 
n = 3T&5<, ) *Oift9!I*tt»-tf«*-rs«t5k:Ufc 
»£-lCte, ffRfi^f 1 tS«*7ro«autt*C 1/n 
fc&s©-?, 16J±Ap u ©ffitt, hSIB© rsci 2 j a>£ 
l/n2 

^X^t-StAlz-^OS^I;, j&rfc&f&JEA p u 
**56^0feig»-r*lli:*fpIi6i:«:S©T?**. tA 
l^-^3tC:fett£9jEEAp u «», -^nTfe, irAlx- 
^iro^,t»)t)*f^8 CkPa) *s#5nt^ 

-So 

[0 0 8 7] BMB©#Ji££&tP-fc/1l'— ZZ^mxJZZ. 

[0 0 8 8] *^«sj 4 ;05[1 If jfcJg 1 , 2 tCfch&T 

5\Z&^T, 01 tC^L festal. 2K*NST5;:© 
AS-fe/tl/-^ jsiot, 08, 0 9 tc^Lfcfi^Wc: 

fc» 0 5+fCte, 08, B9T?{tl/fcffflCOHTtt. 
[0 0 8 9] 0 5fci5^T, 4fi. 01tC^Lfc^©^ 

WfCcfc-5-tr/^k-^l^ot^©, iftft («E-T 
3„ ) ©i8 2 1 A*«*l 1 AfcfrL&fbaitfT. 9 8© 
ffi«Et:HLTSlr»K:iff5«lt»ittSnfc»8 2 1 A©jfi^iJ 
»KK4 1*t, ^n^'nfflit^tXfcltSP (04TH3 



m»©«^JS^s&4 1 ©-c-n-ensKsrr* 

fc«?>H, 05(fT«, «p<*4 1 {CiBfclriTA. B, C£tt 
LT^S. *ft^ft©jtJWMJfc»4 lKtt, 

KDm&tmmz, ms 2 1 A©psaraBK:n»7t8 2 5 

A, 8 2 6A^ISI:HSnT»«!cSnT^5. 

[oo9o]&*. -fe/"?u-^4)6^-rssa^:8 2 5 

B, 8 2 6 Bi, 0^^«BSLfcS8 2 1 B <t©g^M 

S£*^J©-feMl/-^ 8 1 ■5C©56Wfc:)te<&-feA 
U-^t©H^ unfCtAlz-i'SfflUT 

mf$.znz>mnM j $>x9y9izfrfrt>?>mm^ wsb© 
1 m^a-t^u— * i (DmtrtmmT'&ztDT't 

[0 0 9 1] -e^bt, -fe/^U— ^ 4 36«^ftStt*&f s 
JEN"**. •fe/'SU-^4*««fO»8 2 1 A©£«C, »f® 

^-rn>bnii&<DmMm3\z&z-trtu-? 
iK4iti&n5, sis^x©®ssk©s$, i&ffiA 

P U fttt£<b. t;tl/-^3©f^t0-TS5. 
[0 0 9 2] LittfoT. f»g3©*J*£#t5-fe/ , «l'— * 

4 s« *.& c ©^bj (c^^, x ^ -y i7 ma!©*^j 3 
n©a5iss«gS4 iKtt*&-r*s*^fx**. &sk:j£ 

«po;**y*©»£;&:£T. ^©ffiTjfalC&ttSKJS 
#X©8B#£cfc Dtfft-CSS tV»-51*fiS»T*C t 

* x ss»© $w $kmzm.&>&& \z \z?3.z> w ib ©4# ft 

t -5 i* (C * ^T^fJ ©t * 3 . 
[0 0 9 3] JlS£#J 5 ; 0 6 tt*^4 , 5 tC^"T 

ffi^fi a -a -tr/s i/- ^ ©ggc zm&m \ztf; lthJib© 0 

9©H^i|^-0*lSl^5M0T'*5. 0 6(C^3Vi 

t. 08, mviZTiiisttftJkvtvi&zfaitn&mmn 

Sr#L» ^©l^afl$#Bgf £0 0 6 4"(C«. 0 

8, 0 9T#U*:W^Kt>ViTtt, ««W^^^©^^ 
fBLfco 

[0 0 9 4] 06l;*^T, 5«, 0 8, 0 9(r^bfc 
VtikM\Z£2,±Al'—9 8 2 tCMLT< D3«©^ 8 2 1 
Atdb^©[llS8 2 2A(C#X.T, -tn-^niHtt©* 5 
1 Aifltt©Hfi5 2A£fflH4i#cK, v - ;t K 
8 2 3 A©fi£ffl£lt«K M®7t8 2 5 A, 8 2 6ASI 
SH'Sf 5 1 AI:II$tTMbfct/^-^TS5. 
SJ^^fXW^ttBPT^-SWffiTtS 2 6 Att, -fe^U-^ 
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2 2 AtlWUtir. 0^*#fflSbfcflI® 8 2 c <hl^— SIC 

[0 0 9 5] -fe/t I/-* 5 5 1 Att. fi£5fe0»J 

©KW©»8 2 1 A&n$ttff1fiflM*£tt$« Ka*8 
2 5 A£WMK8 2 6 At ©&"]£, Kffl7t^gB5 3A 

«*©±3K*l*SlFr»J*SnTt»S£i:a*. £© 

JfctfXWzStAPT&smaA 8 2 5 Ate, M 5 1 A*«» 

[0 0 9 6] ft*. -k/1U-^5*«^-r-5aSA8 2 5 
B, 8 2 6 B<h. HSS#l&Lfci*8 2 1 BfcOSHftW 

«*«©-fe/X U— * 8 1 C#«f4 £©389Ifcft-5-fc/t 

]/-i?£<DM%. *=kz>\ ein^-trA-u— ^Sffl^t 

[0 0 9 7] ^"5bT, -fe/tl'-* 5 

*#«©Bi^s#i5bfc*{tai«*iR7 B©*ffiBai - n 
fitted. u-rnfeWiB©m6^j 1 tcts-t^u-^ 1 

Z(Df^tt>\Z. -trtU— ?5Xn*> 

[0 0 9 8] Lfc^oT. WfBW^fiK&jtO-t/^k— ^ 
5 £«;Lfc d ©SKWKft S X ^ -y i7 ft, ©*J601J 1 

-^s^atft-rs^mte. ra-©*tt«8»«»i*iK:* 

t»-n4ffl2#MKfi«a«K < ft* ftSEtcti^A 0 &*fttft 
SSSKU ffi»»fc«fcKfl£ft*¥ti^»*»©*'& 

aiso^ifi^stipmsnactfcfts. ssiA^srasit 
-rsaaa. ia5B©«k^icn^imsi^7B-c^fig^n 

4**la;&!RjRLft««&jl8lEUTff<©Tf****. 
SiattSfc. £©*SS0J©#tfcWft#tfiSclc<fcoT. jft5 

i AfH£m8%.L-D-3m'A%-u2tiz>z\t-?. m&faizis. 
zzt\z&zmffi*<D±i&m&*:&m-Tz>z\£b°jm£ 

ft-5©Tf&-5. 

[0099] nrnm 3 ~s£j£#j 5 \z^n^,^x<Dmm 

mmm6 ;®7it. »*H4, 5 £©5691© 
SftS^JfiWC«t5H#K» : Ffl»»S*8»f|«lA*«A 



U-*©J?ffifc*5£»»;:* LT«fie©0 9 ©«£ 
tl^— ©*[S]*^^.fciaTfe?)o @7t*UT. m6iZ 

«ktf. 08, H9£^Lfcfl&MCJ:<5Bttft#?fMl 

-*©Sl9i&tfl&-rs. ft*. E7*lCl4. 0 
8, B9T«Lfc«WK"3HTtt. ft*«ft«F*©*S 
IBbft. 

[0 1 0 0] 07lC*(^T. 6(4. 0 6(C^Lfc^©» 

5 k#lt, -t©n»»«*PJ»« 

5I1A8 2 5B, 8 2 6BI4. 0^:£#B& L-fcSt 8 2 

i Bicaa$nT^is©T*-5*^ -tnu— ^6*t#-r 

5318 2 1 B14. S£5|50iJ©-fe/^U-^8 2©*-£-£t4S 
ft 9. Kffl7^8 2 5 Bt«S7t8 2 6 B£©Mfc. *5 

iAtra«K:bT»jsfisnT^*. 

[0 10 1] ft*. t/tl/-^6t, 7 £3 

Sit$-a--5fie*^J©-tA'l/-^8 lC»J6t5C«D5BWi: 
ft -5 -fen" u— ^ t©H^, *J;t£. inffflt/^-^ 

(4. sfr5!i©ii^ji t'jc^irA-i/-^ KDm-stmrnx- 
**©-e-t-©ift9i«:#B5-r*. t^Lt, wi/-^6 

Bvmmwm. tni*-? stimims ia©»t®^ 

j£, «ffifift£tt, ^m&lta§E©HJ609 5t;:«fc5-fcA 
^5©«#£|3HST»*. C©fcJ&fc. tZ-SU-? 
6Tff#e.n-5Kii£A p u fflfti'fe. tni/- *6©*§-& 

^ 6 £ ffi A fc£ © ^ fc ft 3 X * y ^ frf j£ ©H S£0ij 
SfcJ:*;*^.? *£H-©flUB • SMttflrtJUtfcft 
*o -Tftt^^. *«5«5i*ift«6t*l8^-r*t, Z\ 
<D%m\ZlS.Z>7s? ji7X\t. -t./tU—SKDftMiZmfiM 
tcGBX££fl3t>©T«$S<. i^St^UTjgilW^ttT 

[0 10 2] 3lSS0iJ5, 3«J6K*tt3<%£T©lBBJ3 

© Mfit $ nfcjtia *a o $ < =t o 

^fc*^*. -tit'KS$n* ! b©-ci4ft<. sjs 
#x©adss&i4!gMKtimaAj£fi£g&£& o #< «t 3 iz 

[0 10 3] SiJfi^Jl~SliS0IJ6H*5tt-5^-*T©5ttBfl 
T(4. X5>yt7J)mx.Z>±rtl/-?\Z, '&3kmz&z>-t 

tctf. ^ntcESS^n* ; &©T(4ft<. MAH Sft* 
^*^JtC<t-2>-tAU— ^ 8 3, 8 4 £l^ttftS##lfi££ 
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CO 10 4] 

■t^tztb<D^m.<D^m^tcm^Lt^Z\h\Z^^ & 

v- $ common zmwi-? ssj&tfx ©gsa t , 
Kfojjx<Dmm&oymztfmm\zm*2tiz>z. tT« 

L/t*rB^ ^ ^ri$*-f s z. twnim 

iftS. dtltCtO. JkiS:tfX<Di^l&#K£itj£T-£ 
m^ii^ (g#<STfe-5 0. 2 CV) Wfgttm/EEffi 

ttzzntiii&gii&zm 3 o (%] ^-rs^t^Bi^i 

[0 10 5] ©S^^XCDfitStgS*. KifctfXWditAP 

tsstBP t©pflics^tca?ijtc^L,T^-r^ <t o \z 
hr^z.t-c. mm&<Dmmmz^mtf&-?Tb!xfox t. 
<D8amittmz-r2>z.trfT*%. &&j]7,v>^mmt£ft 
mz&z?%m$:mffi-rz>zttf-5imtts:z>o 

(DS^xroaSSSSS, £j£#X©8?tAP<hSitfcBP£:© 

mizm* \zmmz&m bxMt s <fc -5 ic Lfc ^ tt, 

Sit A □ <h SttH □ ©SB#^<D "7 - comm. ic 

cmfciD, StAP. SSHiP<£:iia:©^fi:tc» 
figT^-ii^pI^t^D, X*^<D*@|g|<D¥ffl#f6J 

[0 10 6] ®KfcfiXCOmffi&$:> KfoJJXCOffiXn 

tmmo Lcomizm^zm.mizmmvxM^T. s« 

Jixfrft&-zntz.^£olz-fz>z.tT-. SJStfxwiltfit 
&©»r®^&£tiAUfc£:LT ; !>, SJS^fXCDoitSi: L 

tlT. £©::£lc£oTfcX^>y#©Sj£M#5£<£i&T 

[0107] ©wimvtz.£.o\z±%fcmKi)mz>nz>z\ 
tn, s«^x©®^8§tc^@^n^)giis*^?t*^^ 

tf, ;r<t#, Mje^xcoaBfEK^a^^rsiicfa 

[0 10 8] ©SJS^XWtSttBP^-t/IU-^O't'*^ 

\zMi&Tz&?\z-?z>z\t-c. Kfcflxtemffiffizmifc 



[0®©fBPilfrs»93] 

[01] HMtSl, 2(C^-r^)iW^^(D-*^JlC 
gg&S:£SWlr*LT&3B©09 0«&£ffi— ©*[fi]7i> 

e>Jifc.0 

[0 2] ^ttmfc^scwseiHcfcSHttHa^** 

[0 3] M&gl. 2fc»«-ra^058W©Jift*lll6 
M t «t * Httft^MMt3UR*Httt#*ft *.£ -H/l U- 

5«*«aWfc*UT«CC)BI9©*#tra— ©*I^I3J» 
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